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EXPLANATION  OF  THE  PLATES  IN  VOLUME  III. 


Pl;.t  r  1— 
Fig.  I.  Crossocosmia  biseriata. 
„   3.  Demoticus  strigipennts. 
„   3.  Afasiceta  castanea. 
„  4.  Unsicera  dasychira. 
„   5.  Masicera  subnigra. 
„  6.  Miltogramma  duodecimpunctata. 
„   7.  Calodexia  lastocampa. 

Plate  II— 

Fig.  I.  Ceroplastes  ceri/erus;  (a)  adult  females,  natural  size,  on  food-plant  | 
lb)  female  with  waxy  covering  removed  ;  (c)  portion  of  dermis,  mag- 
nified ;  (d)  spinneret  or  gland,  magnified  ;  (*)  antenna,  magnified  ; 
(f)  leg,  magnified  ;  (g)  young  female,  magnified  ;  (/i)  male,  magnt. 
fied  ;  (1^)  antenna  of  male,  magnified  ;  (/)  leg  of  male,  magnified  ; 
(m)  genitalia  of  male,  magnified  ;  (n)  male  scale,  magnified. 

Fig.  2.  Icerya  eegyptiacum  :  {a)  young  females,  natural  size,  on  under-surface  of 
leaf ;  (6)  and  (c)  the  same,  dorsal  view,  magnified;  (</)  the  same, 
ventral  view,  magnified. 

Platb  III— 

Fig.  1.  Dactylopius  viridis :  {a)  adult  females,  magnified;  (i)  antenna  of  same, 
magnified ;  (c)  leg  of  same,  magnified ;  (</)  females,  natural  sixe, 
on  food-plant;  (<r)  the  same,  magnified. 

Fig.  3.  Dactylopius  ceriferus  ;  (a)  female,  dorsal  view,  magnified  ;  {b)  the  same, 
ventral  view,  magnified  ;  (r)  the  same,  covered  with  filaments  on  a 
croton  leaf,  natural  size  ;  (i)  antenna,  magnified  ;  {e)  foot,  magnified. 

Fig.  3.  Pulvinaria  obscura  ;  {a)  adult  female,  on  portion  of  food-plant,  magni- 
fied ;  (b)  antenna  of  same  still  further  enlarged. 

Platb  III— 
Fig.  4.  Aspidiotus  orienialis ;  (a)  female  scales,  natural  sixe,  on  food-plant  1 
{b)  females  and  males,  dorsal  view,  magnified  ;  (c)   female,  ventral 
view,  magnified  j  (</)  posterior  segment  of  same  further  magnified  i 
{$)  fringe  of  same  yet  more  enlarged. 
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Green  fly  blight     . 
„      „    tea  blight 
Ground  nut  Lygxid 

.„  pests 

Gryllida;       .        . 
Gryllodes     . 
Gryllodes  melanocephalus 
Gryllotalpa  . 

Gunda  javamca  , 
Gundira  .  • 
Gyrinidx  •  • 
Hadenidse  .  . 
Hapsiftra  rugosella 


114 
59 
135 

27(5) 

36(4) 

37(4) 

4(5) 

36(4) 

36 

71 

35 

96 

12(6) 

61(5) 

(5).  17(6) 

65(5) 

65(5) 

23(4) 

33 

4(6) 

57(5) 
no 

80(5) 

ICO 

17(4) 
67 

27(4) 
53 

"3 

25 

«39»34(4) 

9 

56(5) 

116 

45(4) 
100 

77(5).  78(5) 

78(5) 

15(6) 

67(5) 

4(5) 

68 

47(5) 


Hectarthrum  brtvi/ossum       .     18,  3(6) 
Heliothis  armigera       14.  ai,  113,  60(5) 

69(5) 

Helopeltis  antonii       .  32(4).  33(4) 

theivora  46,  28(4),  30(4), 

32-34(4),  33(5).  35-38(5) 
Hesperid      , 
Heterographis 
Hibiscus 

Hieroglyphus  furcifer 
Hispa  anescens 
Histerldx 


Hopperdozers 
Horra , 
ffuile  lourde 
Hyblaa  puera        94,  95, 
Hyblacidae     . 
Hydrocyanic  gas  . 
Uygrophila  spinosa 
byper  parasites     . 
Icerya  .         . 


Ill 


23,  113 

106 

52(5) 

29.  70(5) 

36 

4(5) 

68(4) 

62(5) 

40 

Il2,fi4(5) 

93 

65(4) 

4(5).  26(5) 

29(5) 

8.  49(5) 


ttgyptiacum  21(5),  37(5),  39  (5) 
31(5).  48(5) 


„      pu  rchasi 
Ichneumonid         . 
Ichneumonidae      • 
Ichneumonid  parasite 


29(5).  48(5) 

3a 

28(4) 
1 7(4).  64(5) 


Identification    of    Dipterous 
parasites  .... 
Idiocerus  niveosparsus  .         , 
Indian  Aphides 

„      silk   insects   for  Queens 
land      . 

„      wheat     . 
Indigo/era  tinetoria 
inttrpesaiis 
Isaria  . 

Isaria  denta 
ittmaUsalis       • 
yasminum  sambac 
jassidx     . 
Jonna 
Jowar 


41(5) 

9 

87 


82(5) 
20 

lot 
80(5) 
57 
loa 
80(5) 
65(5) 
34(4) 

71(5) 
««),63(5) 


Xll 
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Jowari     .  • 

„       bird       . 

Kainit       .  • 

kalippuchi  . 

kambilipuchis     , 

kangira     .         • 

hapra        . 

kat  foring 

katra 

Kerosine  Emulsion 

khapedi    ,  . 

kikar         .         . 

korra         .         . 

kupa 

kutki 

Lachnidium  acridiofum 

Lachnosterna  impressa 

Lachnus  . 

LcBmolphlcEus  pusillus 

Lcemotmetus  insignis 

Lagerstroemia  indica 

Lasiocampid  caterpillar    20, 

Laphygma  extgua 

Lasioderma  testaceum 

Lathyrus  sativus 

Lecanium         .  • 

,,  coffece        .     II 

„         hemisphericum 
„         viride       , 

leda  poka 

Lepidoptera     . 

Leptispa  pygmcea 

Leptocorisa  ac-ita 

Leucania   extranea 


27. 


„      fragilis 
„      loreyi  • 

Leucinodes  orbonalis 
Limacodes  graciosa 
Limacodidae 
Linseed  caterpillars   . 
Linum  usitatissimum 
Liogryllus  bimaculatus 


70(5) 

30 

97 

.       116 

,       116 

32 

.       119 

30 

57(5).  58(5) 

.    60C4) 

27 

.       114 

.   71(5) 

•   80(5) 

.   61(5) 

.  36,  54 

3,  122,  5(4) 

88 

1 20 

22,  1(6) 

.     18(4) 

17(5).  42(5) 

.     15(6) 

5.  44(5) 

113 

23(5).  31(5) 

41(4).  42(4) 

.  3«(5) 

.    18(6) 

.     62(5) 
.       8(4) 
.    44(5) 
17.  9Q»  119.56(5) 
135»  13(5).  4^(5). 
62(5) 
.    61(5^ 
.     15(6) 
100,  64(5) 
.    12(4) 
.    11(4) 
14 
.  14.23 
97,8 1(5) 


Liviinae  .  .  . 
Lobster  caterpillars  . 
locust-eater 

»    ^S^  parasite     . 
Locusts  in  the  Central  Pro 
Locust  invasion  ^ 

Lohita  grondis 
London  purple       50,  36(4) 


Longicorn  borers 
Lonicera  angustifolia 

„       quinquelocularis 
Lucanus  lunifer 
Macrodactylus  suhsp 
Magiria  robust  a 
Makai 

Malacodermidae 
Mancipium  nepalensts 
Mangifera  indica 
Mango  maggots 
„       Psylla    . 
„       shoot  Psylla 
Marietta  leopardina 
Masi         .  . 

Ma  steer  a  .         , 

„        castanea 

„        cilipes 

„        dasychirae 

„        grandis 

„        subnigra 
Measures  adopted  against 

locusts  . 

Mecapoda         . 
Melasoma  populi 
Mellia  Zinckenella 
Melolontha  vulgaris 
Melolonthid       . 
Melolonthidae    , 
Melolonthini 
Melon  seed  moth 
Mesrl        .         , 
Micrococcus       .         . 
„        insectorutn 


fKdt 

.  18(5) 
.     10(4) 

.       SI 

34 

inces     76(5) 

77 

.    19(6) 

62(4),  64(4), 

82(5) 

.      114 

•  81(5) 

•  82(5) 

I2T,  2(6) 
.  6(4) 
.     66(5) 

iS 

.     4(5) 

•  12(6) 
9.  13-  17.  91 

17,43(5) 
13 
91 

•  42(4) 
.    53(5) 

•  43(5) 
12(5),  42(5) 

.      8(5) 

19(4),  13(5),  42(5) 

17.  8(5).  9(5),  42(5) 

14(5).  42(5) 

the 

82 


30 

43(5) 
98 

6(4) 

123 

54 


102,  5(4),  4(5).  46(5) 
19 

•43—45 
57 

•  SS»  59 
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Microlcpidopttra         .         .         .  27(4) 
Afiltogramma  duodncimpunctata    15(5}. 

42(5) 


Mites 
Maesa 

„      indica       .  31 

,,      montana . 

„      rantentaceit        . 
Mole  cricket  in  Quetla 
Monomortum  biisale 
Mosquito  blight 
Mudaria  comifrons 
Mudupuchi 
Muga 
Mulberry 

„        bird  . 

Mustard  aphid 

„        caterpillars 
Myllocerus 
Myrmecidae  .  . 

Mysore  coffee  ringer 
Mytilaspis  potnorum 
Narkote 
Nausinoe  neptis 
Naval  puchi     .         • 
Ntmoraa  tropidobothra 
Neoceramhyx  holosericeus 
Nettle  grubs   . 
Neuroptera       .         • 
Neeara  viridula 
Noctues  . 

,,      moth 
Notodontidae 
Oblittrattllus 
OchropUura  flammatfa 
Odonata 
CEdalus  sp.      .         • 

„         marmoratus  72(5) 


56(4) 

36(5) 

(4).  36(5).  3P(5) 

36(5).  38(5) 

36(5).  38(5) 

78(5) 

118 


OUne  mendosa     21(4).  ii(5).  «5(s).  4^(5) 


Op.ntrum  depretsum 

„        micant 
Opium  weevil 
Opuntia  tngtlmanni 


46.  39(4) 

69 

116 

82(5) 

5a(.s) 

3» 

96 

f8(5) 

48(5) 

118 

21 

96 

36 

65(5) 

56(5) 

9(5) 

18,  114 

11(4) 

34(5) 

26 

24(4) 

93 

10(4) 

5« 

6,  16(6) 

4(5) 

19 

I.  74(5) -76(5) 


23.5(6) 
23 

13 

65(4) 


Orange  beetle 
..      blight 
„      tree  defoliator 
Oregma  bambus*e 
Ortheaia  insignis 

.,      nacrea 
Orthoptera 

.,        in  the  Upper  Sind 
Frontier  District   . 
Orthosia  bicornis      .  . 

Oryctes  rhinoceros 
Oryaa  sativa 
Oscinis  thecB    ■ 
Oxyn  velox 
Oxycarenus  lugubris 
Pachaipulu       .         . 
Pachytylus  cinerascens 


33.  36,  30 


7(4) 

53(5) 

M4 

87, 108 
104 

»o3 
43(4) 


78(5) 
21 

138 

64, 119 
138, 28(4) 

29.  73  (5) -75(5) 

.      56(5) 

116 

•  74(5)-76(5). 
23(6) 
Paddy  caterpillars  in  Assam      .     68(5) 

„     stalk  borer     .         .         .      67(5) 
Pagaungde      .         .         .         .  3i 

Paly ga  damaste salts  .       111165(5) 

„        (Scopula)  damastesalis   .  94 

Patidemis{l  Capua)  menciana  ,  28(4) 
Panicum  psilopodium  .  .  61(5) 
Papaver  somni/erum  .  .  12 

Papilio  erithonius      ,         .  .114 

,»      polytes  .         .         .         114 

Parasa  Upida  .         .  12(4) 

Parasites  ....     39(5) 

Paris-green  .  .  .  62(4) -64(4) 
Parnara  colaca  .         *       u  3, 13(6) 

Passalini  ....       3(5) 

Pastiyr  roseus  .  .  .  .  301 331  79 
Ptmphigus  cornicularius   •         .  73 

„         tdificiUor   ...  73 

Ptncillaria  spicata    ...  36 

Pennisttum  typltoidium  ,  too,  72(5) 
Ptrilampus  Jp.  ...      19(4) 

Periplantta  americana  .  .  115 
Peronospora     ....  69 

PhaeopttroH  ItHtiginosum  18(5),  81(5) 
PfuLtdoH  bttula  .         .  44(5) 


XIV 
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Phaedon  brasstccs         .  .  44(5) 

Phromnia  marginella  .  36(4),  37(4) 

Phycis  stnckenella       .         .  .        q8 

Phycitidse  ....       106 

Phylloxera  .         ,         .         .61 

Pier  is  (^M  ancipium)  brassicce  12(6) 

Pimpla       .         .         .         .  11(6) 

„      criculce  »  '      .         .       22 

„      punctator        .  .       22,  10(6) 

„      zebra       ....        22 

Pinus  excelsa       .  .         .  18,  1 28 

„     khasya  ...         63 

„     longifolia  .         .19, 40^5) 

P^psa, 39(5) 

Pistacia  terebinthus    .         .         .         71 
Pi  sum  sativum  .  .  .       129 

Pithecolobium  dulce     .         .  .    26(5) 

Pitta 95 

Pityogenes  ....         63 

„        chalcographus       .         .        64 
„         scitus  ...         63 

Platydactylus  .         .  64, 65 

i,  gracilipes       .         .        64 

M  seX'Spinosus   .  .        64 

Platygaster  oryxes  .  .  23,  132 
Platynaspis  villosa       .         .  50(5) 

Platypides  ...  74 

Plocederus  obesus         .         .         ,     130 
J,         pedes  tris      .         ,  •131 

Pcecilocera  picta  .  .  27,  29,  72(5-) 
Polygyaphus  pubescens  .  .  19,  128 
Polytelo  glorioscs  .         .  20,  16(6) 

Poona  forest  insects  .  .  80(5) 
Poplar  /Eger'M  .  .  ,  .18 
Potato  cut  worm  .  .  .  68(5) 
Potato  pests  .         .  98,81(5) 

Potfifly  ....  39(5) 
Prachycera    ....  4(5) 

Preservation  of  books  from  insects  115 
Prevention    of    insect  ravages  in 

England 60 

Prodenia  littoralis  .       59(5),  68(5) 

Psidium  guava       .         .         ,         ,23 


Psiloptera  fastuosa 
Psorosa         . 
Psychid 

„       moth 
Psychidae      . 
Psyllabuxi     . 
Psylla  cistellata 
Psyllida 
Psyllinse        • 
Ptinidae         , 
Pteromalue  oryzce 
Pulvinaria  obscura 
Pyralis 

Pyrethrum  cineraricB/c 
quercus  " 

Quetta  rose  blight 
Raniah  .  , 

Red  borer     . 
„  spider     .         .      26, 
„  velvety  mites 
Remedies      . 
Rhisopertha  pusilla 
Rhynchophorus  ferrugi 
Rhynchota    . 
rice«sapper     . 
Ricinus  communis 
RivelUa  persicts      . 
roll  jowari     . 
Rosy  pastor  . 

Rugaungde  • 

Saccharum  officinarum 
Safflower  caterpillars 
Sajja  crops    .         . 
Sal  caterpillars       . 
Saltatoria       .         . 
Sanch  .         .         . 
Santalum  album    ,    ■ 
Sapium  sebiferum 
Sapta    .         .         . 
Sarin     f         .         . 
Sawardehi  caterpillar 
Scale  insects  on  tea 
Scarabseidae  .         . 


AT. 


3(6) 
.  106 
.  110 

•  25 
13(4) 

•  13 

.   91 
13,  18(5) 
18(5) 
123 
24,  11(6) 
23(5),  32(5) 
94,95 
64(4) 
•      4 
53(5) 
.  114 

8(4) 

48(4),  37(5) 

79(5) 

32(4),  29(5)' 

.  124 

128,  6(6) 

28(4),  4(5) 

i7>99 

98 

•138 
63(5) 

30.33 
.    21 

26,51 

69(5) 
71(5) 
64(5) 
4(5) 
30 
.     I 

[12,  26(4) 

.113 
114 

61(5) 

.  25 

117 
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Sehitodadylus  monstruoius 

VAUl 

46(4).  77(5) 

Sugar>cane  scale  insec 

'   •         .      53(5) 

Schigoneura  lani^era 

139 

Sulphur 

•      52(4).  59(4) 

Sehigoneurina        • 

108 

Sulphur  vs.  red  spider 

.        .        .46 

Scolytida        .         . 

.     63, 74 

Taberntemontana  olba 

•    110 

Scutellara  nobilis   . 

.       82(5) 

Tachina  cilipes 

.     8(5).  9(5) 

Scutellisia  cyanea  . 

.       42(4) 

„      grandis 

«7,9(5) 

Scymnus  sp.  . 

.       5'>(5) 

Tachinid  fly 

.      ill.  8(4) 

Serica  ptuinosa 

117.3(6) 

„        locust  parasi 

e       .         .      33 

Shorea  assamica 

18,  63,  2(6) 

„        parasite 

17(4) 

Shorea  assamica  borers   . 

.  18 

Tachinae    . 

4(5) 

si  gnat  urn 

.    4 

Tamarind  Bruchid 

.      14 

Silk-cotton  pod  moth 

.  68 

Tamarindus  indica 

.      14 

SUphidae 

.         4(5) 

Tamarix  articulata 

.     114 

Silvanus  surinamensis   . 

120 

Tanko 

43.44 

Simulium  indicum         . 

39(5).  40(5) 

Tatty mecus  indicus 

.     118 

„          tnolestum 

39(5) 

Tea  Aphid 

•         .           54(5) 

Sinapis  arvensis     .         . 

.  97 

„     bug     . 

33(5) 

Sinoxylon      .         ,      "23, 23,  123, 47(5) 

„    defoliator     . 

2 

Siphonophora  scabiosce     . 

.       55(5) 

„     mite    . 

51(4) 

Sipalus  granulatus 

127 

Teak-defoliator  . 

.    111,64(5) 

Sirokka          . 

•  33 

Tectonac  (?) 

.      93 

Sitodrepa  panicea  . 

115.4(6) 

TelegoHus  thrax  . 

23 

Sitoms           . 

.  12 

Teltigldaj  . 

55(5) 

smut      .         .'         .         . 

.  62 

Teminalia  chebula 

.        25 

Solanum  melongena  i6«  99, 

46  (5).  84(5) 

Tenebrionidae 

.        23 

„       tuberosum 

27,  96.  84(5) 

Termes  sp. 

.      115 

Sorghum  borer  in  Gurgaon 

•       63(5) 

„      iaprobanes    23 

,  141.  46(4),  19(6) 

„       vulgare  23,  a6,  2j 

',  S'»90.  100 

Terminalia  beltrica 

•      123,47(5)2(6) 

Sorohapok 

.        44(5) 

„         bel erica  pe 

StS       .           .        32 

Spalyria  minor 

21,  89,  134 

Termitidae           . 

46(4) 

Spkecia  ommatiaformis  , 

.    i8,  133 

Tetranychus  sp.  . 

•            .      26,80(5) 

Sphingonotus  sp.    .         . 

.  30 

„          bioculatu 

s    46,  49.    48(4). 

Sporotrichum          ,         . 

.     58, 59 

51(4).  56(4) 

Spruce  fir  chermes 

.       54(5) 

M           ielarius 

50(4) 
29(5),  48(5X  49(5) 

Staphylinida: 

4(5) 

Tetrastich  us 

Siauropus  altemus          , 

•       10(4) 

The  tea  barkolouse 

39(4) 

Stiienias  grisator    .         , 

no,  7(6) 

Thosea  (Miresa)  eotesi 

11(4) 

Stored  pulse  pest    . 

•  25 

Thrips  sp.  (?) 

43(4) 

Strawsonizer 

.  62 

Thysanoptera     . 

-         •           43(4) 

Strenualis 

.    80(5) 

Thysanura 

8 

Strobilanthus  pectinaius 

«25 

Tilia 

.      30 

itromatium  barbatum     . 

.  24,131 

Tilliars       • 

31 

Sugarcane  borer     . 

50, 63(5) 

Tinta  ttptittUa 

66(5) 
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Tippling  Tommy 

Tipulidse    . 

Tiridda 

Tobacco  homoptera 

Toka 


.      60 

100,  79(5) 

55(5) 

100,  78(5) 


Tomato  decoction  for  red  spider 

Tomicus     .  •         •         • 

„        chalcographus 

Tortrix       .         .         •         • 
„        murinana        .  • 

Travancore  teak-borer 
Triboliumferrugineum 
Trichoderma       .  .         • 

Tricholyg'i  bombycts,    16,  33,  19—22(4), 
8(5).  11(5).  15(5).  41(5).  42(5).  60(5) 


49 

lOI 

63 
93 
95 
113 
124 

57 


Trigona  vidua 

Trtlopidia  annulata     . 

'1  ripodendron 

Tripsacum  ductyloides 

Triozince    . 

Triticum  sativum 

Trogosita  mauritanica 

Trogositid  •         • 

Trypodendron  domesHcum 
J,  quercus 

„  signatum 

Tryxalis  turrita  74(5)i 

tur     . 

tusser         . 


10(6) 

.      29 

5 

•      51 

18(5) 

8,  20,  23 

20 

20 

4 

4 

4 

20(6) 

60(5) 

82(5) 


75(5) 


Tusser  Tachinid 

, 

.       16 

Typhlodfomus     carinatus 

56-58(4) 

60(4) 

Udschimyia  sericarice 

.       16 

Ugimyia  sericarice 

.    8(5) 

Uji  fly 

.       16 

Urupuchi    ,         . 

.  83(5) 

varadi          .           . 

.  57(5) 

Vedalia 

8,  30(5) 

„        beetles   . 

8 

„         cardinalis 

•  29(5) 

Verpuchi 

.     116 

vinoralis    .         , 

.  8o(s) 

Wheat  caterpillers 

.  60(5) 

„     stalk  borer 

8 

Wire  worms 

60 

White-ants 

.     23. 46(4) 

„     grub 

3.  102 

.  5(4),  46(5 

„    insect  wax 

. 

.      99 

Wrightia  tinctoria  girdler 

.  47(5) 

Kyleborus 

. 

5 

„          abnormis 

. 

64,  65 

„          perforans 

. 

4,  lOI 

„         saxeseni 

• 

5 

Xylorrhiza  adusta 

' 

.        .47(5) 

Xylotrechus  quadrupes 

.    130 

Zea  mays 

. 

51.105 

Zeuzera  coffeee   . 

I 

,  8(4).  10(4) 

Zitvphus  jujuba 

•        4 

.      27 

Government  of  India  Central  Printing  Office.-No.  3S9  R.  &  A.-25-1-97.-3-H.  R. 


Vol.  IILI 


[  No.  1. 


MIS(!KLLANI':()US  NOTES. 

By   15.  (/.  C0TK8,  Off'!/.  Depuf^    UnperinlendeHt,  luitian  Mnnenm. 

A  ifood  (leal  of  damage  is  nnid  10  Iiuvk  heon   done  in  I8'Jl    to  young 
Boriiijf    inmirt*    in    Biimlal     sandal  wood  (6\/«/a/«Mi  fl/4w«i)  tn-es  ill  M  y»ore 
wood  ami  U'tt  stoiin.  \^y  ^  l>orin{^  insect.     According  to  a   re|>ort, 

dated  l.ltli  July  1891,  by  tl>e  Assistiint  Conservator  of  KorestH,  My»or«, 
furnished  throujjh  tlio  Director  of  the  Dchra  Dun  Forest  School,  this  borer 
attacks  both  the  stem  and  the  roots,  either  killing  the  sapling  outright  nr 
weakcnin<^  it,  so  that  it  is  liable  to  get  idown  over  by  the  wind.  Sandal 
wood  yields  an  important  revenue  to  the  Mysore  State,  so  that  any 
dutnji^e  done  to  the  young  trees  is  of  consequence. 

The  insect  that  seems  to  be  chiefly  rt-sponsible  for  the  damage  is  the 
caterpillar  of  the  moth  Zeiizeta  ciijjra  Nietner,  a  8i>ecies  which  occasion* 
ally  attacks  both  coffee  [Co/fea  arabica)  and  tea  {OimelUa  t/ieijera) 
bushes. 


Some  Coleopterous  larvsB,  howovcr,  which  appear  to  be  Icuebrtouiiite,  liave 
also  been  received,  but  are  not  thotight  likely  to  have  played  more  than  a 
subordinate  part  in  injuring  the  sandal  woo<l  sapHn<js.  The  identity  of 
the  insect  was  made  out  from  a  moth  which  emerged  in  the  Museum, 
on  9th  February  189£,  from  some  affected  sandal  wood  stems  that  were 
kindly  furnished  by  Mr.  J  Cameron,  Su|)erintendent  of  the  Govern- 
ment Gardens,  Bangalore.  The  only  suggestion  that  could  be  m.ndc 
f<n'  dealing  with  the  insect  was  to  cut  out  and  btirn  the  infested  stems 
and  thus  prevent  the  spreading  of  the  pest.  Tlip  figare  shows  the  various 
stnges  of  the  Zeuzera  with  a  piece  of  wood  bored  by  it,  all  natu»»l  siae. 
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A  very  closely  allied  or  identical  caterpillar  was  sent  to  the  Museum 
in  March  1891  by  Messrs.  Andrew  Yule  &  Co.,  with  the  information 
tliat  it  had  besn  doing  a  good  deal  of  damage  to  the  stems  of  tea  [Camel- 
lia theifera)  bushes  in  the  Jorhat  district  of  Assam. 

The  species  Zemera  cofece  is  figured  and  described  in  Moore's  Lej)i- 
doptera  of  Ceylon,  page  154,  pi.  143,  fig.  1.  It  was  originally  described 
by  Nietner  in  his  pamphlet  on  the  enemies  of  the  coffee  tree  in  Ceylon, 
in  1S61. 

T5\e  following  is  an  extract  from  Mr.  Green's  edition  of  Nietner'3 
pamphlet,  page  14 — 

••  This  insect destroys  many  trees,  young  and  old,  the   caterpillur  eating 

out  the  heart :  for  this  purpose  it  generally  enters  the  tree  six  or  twelve  inches  from 
the  ground,  ascending  upwards.  Fortunately  it  is  not  abundant.  It  resembles  ihg 
caterpillar  of  tlie  goat-motli  of  England,  is  two  inches  long,  and  as  thick  as  a  goose- 
qnill,  nearly  naked,  of  yellowish  colour,  back  red,  head  thoracic  and  anal  [dates  black 
ish;  when  full-grown  the  colours  are  light  and  dirty.  'I he  sickly,  drooping  foilage, 
and  a  heap  of  globules  of  conglomerated  wood-dust  at  the  foot  of  a  tree  soon  indicate 
that  the  caterpillar  is  carrying  on  its  destructive  work  inside.  The  chrysalis  rests 
three  months,  and  its  skin  half  protrudes  from  the  hole  when  the  moth  escapes, 
which  is  about  February.  The  moth  measures  If  across  the  wings,  which  are  white, 
spotted  with  steel  blue  ;  the  upper  ones,  with  one  large  spot  and  numerous  series  of 
small  ones,  placed  in  rows  between  the  nerves  ;  the  lower  wings  are  less  spotted.  Thorax 
with  four  spots  n(ar  margin.  Abdomen  variegated  with  blue.  Legs  blue,  second  pair 
with  white  femora,  third  pair  with  white  fem()r;i  and  tibia?." 

An  excellent  account  of  the  insect  is  given  in  a  paper  by  Mr.  K.  K, 
Green,  which  appeared  in  the  Ceylon  Independent.  According  to  Mr 
Green's  observations,  the  insect  is  by  no  means  uncommon  on  tea  estates 
in  Ceylon,  though  the  damage  which  it  does  is  often  ascribed  to  other 
causes,  as  the  caterpillar  is  very  completely  concealed  in  the  interior  of 
the  stems.  The  female  lays  her  eggs  in  the  hark,  and  the  young  cater- 
pillars tunnel  their  way  into  the  heart  of  the  wood.  They  are  generally 
found  in  the  first  instance  in  the  smaller  twigs,  but  as  they  grow  bigger, 
they  make  their  way  into  the  main  branches  and  stem,  and  often  kill 
yoting  tea  bushes  down  to  the  ground.  Their  presence  may  usually  be 
detected  by  the  heaps  of  sawdust-like  excrement  to  be  found  on  the 
ground  under  the  bush.  Mr.  Green  notices  that  according  to  his  own 
observations  the  moth  does  not  emerge  at  any  one  particular  time  of  the 
year,  

In  A})ril    IS'.il    specimens  were    furnished  by  Messrs.  Andrew  Yule 

,„,,,.  ^     .    ^    ,  &  Co.  of  an  insect  which  had  proved  destruc- 

lea  defoliator  in  Jorhat.  .  7     •  .  •         1       x     1 

tive  to  tea  [Cumellia  tkeijera)  in  the  Jorhat 

district  of  Assam.     The  manager  of  one  of  the  gardens  wrote  that  he  had 

been  getting  25  two-inaund  bags  of  these  caterpillars  picked  off  the  bushes 
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daily,  hilt  tliiit  iu  spite  of  all  liis  effort*  they  feemed  rather  to  increate  in 
iiunil>er8.  They  8tri|>|Mftl  tht>  leaves  and  the  bark  off  the  huvhes  t<>  such 
an  extent  ns  in  Koine  caces  to  kill  the  plants.  The  manager  added  that 
(linint^the  ten  years  le  had  hccn  in  the  district  he  had  never  seen  such  a 
visitjitioii,  uiid  that  his  coolie  nirdars,  some  of  whom  had  been  ovf-r  20  years 
on  the  garden,  could  not  remember  the  like.  The  spe«'imen8  that  wee 
forwanled  were  found  to  be  the  larvte  of  a  Bonibyces  moth  which  is 
thouifht  to  iMjhmp  to  the  family  Arctiidas.  The  insect  does  not  ap{)ear 
to  have  been  previously  sent  to  the  Museum  as  attacking  tea,  and  it 
cannot  be  identified  precisely  without  an  examination  of  the  moth  into 
which  the  caterpillar  transforms  The  fact  that  it  has  n(.t  previ..u8ly 
been  reported  as  attackiuy;  tea  n»akes  it  pretty  certain  that  it  is  not  a 
species  likely  to  do  any  very  extensive  injury.  To  enal>le  the  moth  to 
be  reared  for  i«lenti(lcatioii  in  the  Museum  it  would  be  desirable  to  obtain 
some  live  full-grown  caterpillars  or  better  chrysalids.  Tney  would 
probably  reach  Culcuttji  alive  if  they  were  lightly  packed  with  a  few 
tea  shoots  and  seut  direct  m  a  perforated  box  or  basket.  The  cater- 
pillar ce>uld  no  doubt  be  easily  destroy  e*!  by  spraying  the  tea  bushes  with 
an  insecticide,  but  this  method  of  treatment  does  not  seem  to  be  gener- 
ally looked  upon  favourabl}  by  tea  planters,  ami  it  is  veiy  doubtful  to 
what  extent  it  would  he  desirable  in  the  preseut  instance,  on  account  of 
the  poisonous  nature  of  most  of  the  preparations. 


In  October  Ibyi  a  number  of  Melolonthida;  larva;  {^=eockekafert  or 

„., white  grnbs)  were  forwarded  to  the  Museum 

vNlnto  grub  m  Sikknu.  ,        .,  '  i    o     /-•  m.u     i.i       • 

by  Messrs.  Davenport  &  Co.,  with  the  in- 
formation that  they  had  appeared  in  vast  numbers  iu  some  of  the  hill 
tea  (Camel/ia  theifera)  gardens,  and  were  making  ureat  havoc  among  the 
young  tea  plants.  In  one  case  the  int^ect  was  said  to  have  practically  de- 
stroyeil  lOl)  acres  of  younu:  tea  as  fast  as  it  was  planted.  The  prevalence 
of  the  pest  was  attributed  to  the  al)normalIy  dry  weather.  An  attempt 
was  made  to  rear  the  insect  in  the  Museum  for  precise  identification,  and 
in  Fel)ruary  189i  a  mature  specimen  enterj:ed  iu  the  rearing  cage.  It 
was  found  to  bo  identical  with  a  species  which  was  determined  some 
years  ago  through  Dr.  Gunther  as  Laeknoiterna  imprftsa  Burmeister. 
It  is  therefore  the  insect  wliich  apjH>ared  in  vast  numbers  and  proved  Very 
destructive  in  Darjeeling  in  the  year  1&83.  In  Ceylon  coffee  estates,  wheie 
allied  insects  proved  very  destructive  about  a  dozen  years  ago,  the  only 
method  of  treatment  that  was  at  all  sucee8>ful  was  digifing  out  the 
grubs  by  hand,  and  this,  though  very  costly,  was  generally  admitted  to 
be  the  most  satisfactory  method  of  dealing  with  the  pest.  Attempts 
have  recently  been  made  iu  Europe  to  destroy  mkUe  grubs  by  iuuoculat- 
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inj^  them  with  the  spores  of  a  fungoid  disease  to  which  tliey  are  suhjeet. 
This  method  of  treatment  however  has  not  yet  passed  beyond  the  experi- 
mental stage^  so  it  cannot  be  recommended  for  practical  purposes.  In 
the  case  of  a  species  which  attacks  the  roots  of  vines  in  Europe,  bisul- 
phide of  carbon  has  been  recommended,  and  this  chemical  seems  likely 
to  prove  of  practical  utility.  The  simplest  method  of  treatment  was  to 
make  a  hole  near  the  main  root  of  the  vine  by  foicing  a  sm;dl  stick  into 
the  earth,  then  to  pour  about  half  a  teaspoonful  of  bisulphide  of  carbon 
into  the  hole,  and  plug  it  tightly  with  earth  pressed  down  by  the  foot; 
and  more  ela'Dorate  melhods  which  are  said  to  have  been  succespfully 
adopted  in  French  vineyards  for  fighting  phylloxera  with  bisulphide  of 
carbon  would  no  doubt  be  equally  effective  for  dealing  with  white  grub 
in  Sikkim.  According  to  Mayet  (Insectes  de  la  vigne  1890),  as  quoted 
in  a  recent  report  by  Mr.  Charles  Whitehead:  "the  bisulphide  is  put 
into  the  ground  in  two  or  three  holes  close  round  the  roots  of  each  vine, 
with  a  kind  of  hand  pump  {pal)  terminating  in  a  tube  with  a  short  point 
having  an  orifice  near  its  end.  This  is  thrust  into  the  earth,  and  the 
liquid  is  forced  into  the  hole  by  pressure  from  the  pump/' 


The  damage  done  to  beer  casks  in  India  by  minute  beetles  which  drill 

_,   ,  ,          .    X   ,.  holes  into  the   staves,    has  attracted    a  good 

Cask  Dorers  in  India.  .  .  ,      .  ,  » 

deal  of  attention  durmg  the  jiast  few  years. 

Mr.  W.  r.  H.  Blaudford,  F.  E.  S.,  Lecturer  on  Entomology  at  the 
Indian  Civil  Engineering  College,  Cooper's  Hill,  has  for  some  time  been 
investigating  the  subject,  and  asks  for  co-operation  in  procuring  further 
information. 

The  subject  is  a  complicated  one,  as  the  casks  are  attacked  by  several 
distinct  insects,  some  of  which  are  more  destructive  than  the  others.  In 
the  case  of  the  casks  dealt  with  in  an  interesting  report  by  Mr.  Bland- 
ford,  which  appeared  in  the  Bulletin  of  Miscellaneous  Information,  Royal 
Gardens,  Kew  (September  1890),  the  damage  was  attributed  to  a  Solytid 
of  the  genus  T/ypod endr on— s-pecies  dome.sticum  Linn,  also  signattim 
¥a\)Y.-gnercus  Eich.  These  insects  are  natives  of  Europe,  where  they 
attack  newly  felled  timber.  From  this,  and  also  the  fact  that  some  of 
the  holes  in  the  casks  examined  were  found  to  be  covered  up  by  iron 
cask  hoops,  which  fitted  so  tightly  that  it  was  quite  impossible  for  the 
insect  to  have  begun  to  bore  after  the  hoops  were  put  on,  Mr.  Blaudford 
concluded  that  the  cask  was  attacked  before  ever  it  was  filled  with  l)eer 
and  shipped.  In  tlie  case  of  a  further  consignment,  however,  afterwards 
received,  the  damage  appears  to  have  been  done  either  on  board  ship  or 
in  India  by  a  Seolytid  of  the  genus  Xi/leborns.  The  species  Xj/leOorus 
perforans  Wollast.  was  the  one  recognised  by  Mr.  Blaudford ;  it  is  no 
doubt  the  same  insect  as  the  cask  borer  from  Rangoon,  refenod  to  in  the 
Proceedings  of  the  Entomological    Society  of   London,  Ls82,  p.   xvi,   aa 
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Xyte(^oru8  ,saxei>eni  Hatz  and  it  is  thoui;lit  to  l)e  tlio  one  tlial  <I<h>h  nvtlt 
of  the  clama<;e  to  the  casks. 

The  Xv/rbuntM  boetU's,  which  attnck  8t<'re<l  cnnks,  onii  lx»  eaMly  <lii»- 
tinp^tiishetl  from  tlie  Tripoileuilron  bot-tleB,  which  attick  jfrtMMi  wood, 
by  the  fact  thiit  the  Xyifbomt  is  very  much  smaller  than  tlie 
1hip(>4ieudrnn  (3  mil.  l(»n<;  by  1  mil.  I>n)n<l,  affuinst  4  mil.  I<»n;f  by  t  mil. 
broad),  and  aUo  by  the  shape  of  the  bnnow,  which  in  the  Xn^lrbornM 
branches  n  jjood  deal,  while  in  the  Tripodendron  thestraijjht  tunnel  made 
i>y  the  parent  has  only  a  number  of  little  chambers  etit«n  out  around  it 
by  the  lai  vte. 

The  above  is  a  sketch  of  the  question  as  it  fitands  at  present,  but 
several  of  the  points  are  still  uncertain,  and  as  it  is  obviously  of  import- 
ance to  determine  whether  the  damajife  is  due  to  original  unsouidnesa 
in  the  casks  or  to  subsequent  injury  in  store,  Mr.  Blandford  is  taking^ 
up  the  whole  qticstion  and  collectin";  information  with  a  view  to  settling 
it  definitely.  He  will  be  grateful  for  any  help  that  is  given  him  in  the 
njatter,  and  writes  that  the  chief  points  upon  which  he  requires  inform- 
ation are  :  (1)  if  the  barrels  are  attacked  on  board  ship,  or  in  transiH>rt, 
or  in  store  :  (2)  whether  the  beetle  is  conlined  to  l>eer  rasks  or  also 
attacks  other  timber;  (<i)  any  particulars  about  the  life  history  of  the 
insect  and  the  extent  to  which  it  gives  trouble  in  Indian  breweries. 

Podscrijd. — Mr.  H.M.  Phipson  of  Hombay  writes — (January  1S92), 
that  the  Inspectors  at  the  Commissariat  oHi'e  in  Bombay  all  say  that  of 
lute  they  have  not  been  troubled  with  the  borer.  They  airiee  that  two 
or  three  years  a»fo,  when  so  many  of  the  <asks  were  attacked,  the  casks 
were  iu  the  majority  of  cases  found  to  be  Itakii'g,  on  being  landed,  so  it 
would  appear  that  the  insect  commences  its  operations  on  board  ship. 

In  the  rainy  season  of  1891  attention  was  again  celled  to  the 
'*  cheroot  weevil/'  Lasiodetma  tentacemm 
HedtiMib.  (Derniestida»).  This  insect  drills  tli« 


small  round  holes  which  ai^  so  often  met  with  iu  Indian  cheroots,  and 
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is  Paid   to    interfere    very  seriously   with 
the  expc.rtiitioM   oF    Indian    ch.eroots.      So 
far  as  is  known  the  beetle  lays  itpegt>-s  on 
tlie  leaf,  and  the  little  curved   white  hairy 
g-rubs,    which    emerg-e    from    these    ej^gs, 
tunni'I  their  way  throug-h  tlie  tobacco,  and 
finally    transform    into    white    motionless 
piipse    from    which    the     beetles    emerge 
ready  to  cut  their  way  out  of  tlie  cheroot, 
and  thus   form   the  round  holes  which  are 
so   chanu'teristic    a    sign   of  the  presence 
of  the  insect.     The  length   of  time  spent 
by  the  insect  in  its  various  st;iges   has  not 
yet  been  traced,    and  there  is  still  a  good 
deal  of  doubt  as  to  the  stage  in  the  manu- 
facture  at    which    the    eggs    are    usually 
laid.     In    some    old   broken-up   cheroots, 
kindly  furnished  by  Mr.  G.  W.  L.  Caine, 
in  August   IS91,  were  found   both  some 
very   young    larvae   and  also  two    minute 
eggs  which  were  thought  to  belong  to  this 
species.    The  eggs  were  transparent-white 
in  colonr,  showing  the  yolk  cells  by  trans- 
mitted light.     They  were  oval  in  shape, 
with    a  number  of  minute  protuberances 
at  one  pole,  and  they  measured, one  of  them, 
about  a  fifth,  and  the  other  about  a  third 
of  a    millimetre    in    length.     They    were 
found  loose  amongst  the  broken  pieces  of 
tobacco   leaf.     The    eggs    were  evidently 
alive  when  found,   and   their   presence  in 
the  old  cheroots  goes  to  show  that  eggs  are  at  least  sometimes  laid  after 
the  cheroots  have  been  matured.     This  indicates  tliat  care  in  packing  and 
storing   the  cheroots   is  likely   to  tend  to  reduce  injury  by  the  insect, 
though   it   would   not  of  course  prevent  damage  in  cases  where  eggs  had 
been  laid  on  the  leaf  before  it  was  made  into  cheroots.     It  was  suggested 
that,  subjecting  the    cheroots    to    a   temperature  of   80   or    90  degrees 
centigrade    for   a    few    hours  befoie  packing,  might  serve  to  destroy  any 
eggs  or  grubs  they  contained.     This  treatment,  however,  was  found  to 
injure  the  flavour  of  the  cheroots,  so  could  not  be  recommended.     Upon 
the  whole,  the  most  likely  means  of  reducing  damage  by  the  weevil  seem 
to  be — firstly,  to  keep  the  leaf,  during  the  process  of  its  manufacture, 
as  much  as  possible  out  of  the  «av  of  old  ciieroots  and  refuse   tobacco  of 
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all  kinds  where  tlio  insect  is  likely  to  breed  ;  and,  secondly,  to  pack  the 
cheroots  in  as  air-tight  a  miinner  as  )>oi>Kible,  so  as  to  prevent  the  motlier 
beetles  getting  into  the  boxes  to  hiy  their  egps.  The  inM?ct  is  known  to 
attftck  htored  rice,  <»pium,  and  otiier  vegetable  substances,  as  w»ll  aa 
tobaeco,  so  the  cleaning  up  of  the  manufactory  should  be  as  thorough  rs 
I)c»*sible.  The  fig-iires  show  tha  various  stages  of  the  insect,  also  a  cheroot 
t  unnclltd  by  it.     The  size  of  the  insect  is  indicated  by  hair  lines. 


In  Maiy  1891  8|iecimensof  scale  insects,  destructive  tococoanut  treMin 
the  Laccndive  Islands,  wer#*  forwarded  to  the 
Cocoanut  bUght.  Mu.«eu!n  by  Mr.  Edgar  Uurston,  who   had 

received  thetn  from  Mr.  W.  Dnmergne.  Mr.  Dumergne  found  the 
ooeoanut  (6V>co*MM«-i/>ra)  trees  at  Ancutta  attacked  by  what  was  thought 
lo  he  a  disease.  Some  years  previously  the  same  disease  was  said  to  have 
carried  ofE  tliousands  of  trees  in  the  Laccadives,  tlius  seriously  damaging 
almost  the  only  product  of  these  islands.  Mr.  Dumergne  was  told  that  the 
first  symptom  of  the  disease  had  been  an  army  of  ants.  The  leaves,  when 
attacked,  were  said  to  turn  a  sickly  brownish-yellow  and  gradually  shrivel 
up,  the  tree  itself  succumbing  altogether  in  a  very  sh<»rt  space  of  time. 

The  leaves  furnished  were  found  to  be  thickly  beset  with  Coecidse 
(scale  insects)  which  would  be  quit*  sullicient  to  account  for  the  injury 
reported.  The  ants  no  doubt  merely  attend  the  Coccidae  for  the  sake  of  the 
secretion  yield,  d  to  them  by  so  many  species  of  this  group  of  insects,  and 
they  have  therefore  nothing  to  do  with  the  injury  to  the  coc«)anut  trees. 

With  regard  to  remedies,  the  most  successful  method  of  destroying 
scale  insects  on  trees  is  generally  agreed  to  consist  in  spraying  them 
with  the  kerosine  and  soap  emulsions  described  in  earlier  numbers 
of  these  Note9.  It  js  difficult,  however,  to  say  to  what  extent  such  ti«at- 
ment  would  be  praeticalde  in  the  jiresent  instance;  especially  as  exjwri- 
ments,  recently  made  in  the  United  States,  have  shown  the  extreme  dilFi- 
eulty  in  completely  eradicating  scale  insetts  from  palm  tree*,  on  account 
of  the  huge  amount  of  shelter  which  is  afforded  to  the  insects  in  the 
crevices  between  the  folds  of  the  leaves. 

With  a  view  to  ol)iaining  the  identification  of  the  scale  insect 
concerned,  the  s|>eci mens  were  subnutteil  to  Mr.  W.  M.  Maskell,  who  has 
kindly  examined  them  and  furnished  an  interesting  note  ujwn  the 
subject.  Mr.  Maskell  found  that  the  leaves  were  infested  by  two 
distinct  insects  belony:ing  to  two  different  genera — Dactylopius  and 
Aspidiotus.  The  foiiner,  in  which  each  insect  has  white  cotony  secretion 
is  so  near  to  Dacti/lopiua  cocotit  Maskell,  that  Mr.  Maskell  considers 
it  identical  or  at  most  a  variety  (see  p.  66).  The  latter  was  found 
hy  Mr.  Maskell  to  be  undoubtedly  Axpidiotus  desfritc/or  Sijjnoret,  in 
which  a  disiinguisiiing  character  is  the  comparative  smallness  of  the  two 
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median  abdominal  lobes  in  the  female.  This  insect  is  stated  by  Si^iioret 
to  have  been  dreadfully  injurious  to  cocoauut  trees  in  the  Isle  de  la 
Reunion.^      For  further  particulars  see  p.  66. 


In    January  1892  the  Superintendent,  Government  Farms,  Nagpur, 
forwarded  wheat    {Triticum   sativum)    leaves 
>ea  -s  *»      o'"®^'  from  fields  which  were  said  to  be  suffering  to  a 

very  large  extent  from  some  disease  or  insect  attack.  Little  could  be  made 
of  the  specimens,  though  the  remains  of  a  number  of  minute  creatures 
which  appeared  to  be  Collembola  (order  Tbysanuia)  were  found  upon  the 
leaves.  These  insects  were  not  thought  to  be  sufficient  to  occasion  the 
damage  that  was  reported.  In  February,  however,  a  number  of  green 
wheat  stalks  were  forwarded.  These  had  their  stems  tunnelled  by  the 
caterpillars  of  a  Microlepidopterous  moth,  either  identical  with,  or  very 
closely  allied  to,  the  paddy  borer  Chilo  sp.  descril)ed  on  page  19  of 
Volume  11  of  these  Notes,  as  attacking  paddy  in  the  Bombay  Presidency. 

A  series  of  specimens,  illustrative  of  the  same  vi^heat  ])orer,  were  for- 
warded by  Mr.  Mollison,  Superintendent  of  Farms  in  the  Bombay  Presi- 
dency. According  to  an  interesting  note  by  Mr.  Mollison,  dated  2.3rd 
February,  a  considerable  amount  of  damage  had  been  done  by  the  insect  in 
experimental  plots  of  wheat  on  the  Government  Farm,  Poena.  The  cater- 
pillars were  found  inside  the  stalk,  usually  in  the  hollow  of  the  straw 
above  the  node  nearest  to  the  ear.  The  first  symptom  of  attack  that  was 
noticed  was  a  bleaching  of  the  ear  and  stalk  down  to  the  point  where  the 
caterpillar  was  at  work,  while  the  lower  part  of  the  plant  remained  green 
and  healthy.  Several  varieties  of  wheat  were  being  experimented  with 
in  small  adjacent  plots,  and  one  ))lot  of  wheat  that  ripened  sooner 
than  the  other  was  not  affected,  while  none  of  the  plants  were  noticed  as 
attacked  until  they  were  within  it  about  ten  days  of  ripening.  The 
wheat  followed  green  peas,  and  the  wheat  seed  from  wliich  these  plants  were 
raised  had  been  grown  on  the  farm  the  preceding  year.  The  specimens 
arrived  in  excellent  condition,  the  caterpillars  reaching  the  Museum  alive, 
so  it  is  hoppd  to  rear  this  moth  for  identilieation.  It  will  be  interesting 
to  ascertain  whether  this  paddy  borer,  which  attacks  the  rice  crop  in  the 
rainy  season,  is  the  same  as  the  caterpillar  which  attacks  wheat  in  the 
cold  weather.  In  the  case  of  the  paddy  borer,  which  did  some  damage  in 
the  Bombay  Presidency  last  year,  there  was  reason  to  suppose  that  the 
insect  passed  through  a  number  of  generations  in  the  course  of  the  year, 
hybernating  in  the  self-sown  paddy  and  lai'ge  grasses,  around  the  paddy 

'  The  success  which  has  attended  the  experiments  made  by  the  United  States  Ento- 
mological Department  in  importing  Vedalia  beetles  {CoccinellidcB),  at  first  from  Austrnlia 
into  California,  iind  afterwards  from  California  into  Egypt  and  New  Zealnnd,  for  the  destruc- 
tion of  the  scale  insect  Icerya,  would  seem  to  indicate  the  desirability  of  ascertaining 
whether,  in  the  Isle  de  la  Reunion,  the  nahn  scale  is  attacked  by  any  Coccinellid  which 
might  be  wirth  importing  into  the  Liicciidives. 
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fields.  It  wns  tlierefore  reconntnendc<l  to  keep  down  the  sidf'Sown  paddy 
and  lar<;e  ^raeses  as  much  as  posHible,  with  a  v'wxf  to  rediicinfc  tiie 
i: umber  of  moths  that  would  be  liable  to  lay  their  eggs  on  the  paddy 
crop.  The  ellicieucy,  however,  of  such  measures  will  obviously  be  much 
reduced  if  the  wheat  fields  prove  to  be  a  breedinjj  place  of  the  insect. 
lOven  if  this  should  turn  out  to  be  the  case,  however,  the  clearing  of  the 
Tu'lds  duriny:  the  hot  weathrr,  when  neither  wheat  nor  paddy  are  beinj» 
•riowu,  would  seem  likely  to  be  useful. 


A  good  deal  of  damage  was  done  in  the  early  part  of  the  tea  making 

.  „  .  season  of  1891  in  Assam  bv  an  insect   which 

Green  fly  tea  blight.  .      ,  .  '         ...^      ...   .^ 

18   kuuwn  as  the  ffretn  jl^  or  blitter  blight. 

Specimens  were  pent  to  the  Mupptim  from  several  gardens  in  Assam,  and 

p- '  I        some  were  albo  obtained,  liiruugh 

\  /  I        the     courtesy     of     the   Calcutta 

Agri. -Horticultural  Society, from 
the  Darjeeling  tea  district.  The 
specimens  from  the  different  locali- 
ties were  all  identical,  and  provetl 
to  belong  to  a  species  of  leaf 
hopper  which  is  included  in  the 
family  Jassidae.  The  insect 
therefore  is  allied  to  the  Idiocerut 
niveofparsui,  Lelh.  which  has  pre- 
viously been  reported  as  injurious 
to  mango  {Mangifera  indiea) 
blossom  in  India.  Specimens  of 
the  tea  insect  were  sent  to  Mons. 
Lethierry  of  Lille  for  precise 
identification.  Mons.  Lithierry 
very  kindly  examined  them  and 
reports  that  they  belong  to  the 
species  Chlorita  fiareftent  of 
Fahricius  and  Fieber.  He  adds 
that  the  insect  is  fairly  common 
in  Europe,  and  that  be  has  also 
received  sj^ecimens  of  it  from 
Algeria,  Brazil,  and  Siberia,  so  it 
may  be  looked  upon  as  practically 
cosmopolitan. 

From  the  accounts  that  have 
been  received  from  Assam,  it  ap- 
pears that  the  insect  attacks  the 
young  tea  shoots  and  trucks  their 
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juices  tosueli  an  extent  as  to  stunt  their  growth  and  prevent  their  attain- 
ing: anything  like  their  natural  size.  It  is  also  said  to  cause  the  white 
blister-like  patches  that  are  found  on  the  more  mature  tea  leaves.  It  is 
said  to  have  done  serious  damage  in  tea  gardens  both  in  Cachar  and  in 
the  Upper  Assam  valley.  It  appeared  in  the  early  part  of  the  season, 
and  (at  least  in  tiie  Upper  Assam  valley)  is  said  only  to  have  lasted 
until  the  middle  or  end  of  June.  Cold  damp  seasons  are  thought  to 
favour  its  increase.  No  remedy  seems  to  have  been  found  that  was  of 
any  use.  The  insects  were  not  attracted  by  lamp  traps  placed  amongst 
the  bushes,  and  were  so  active  and  difficult  to  catch  that  hand-picking 
was  out  of  the  question.  Extra  hoeing  was  adopted  in  one  case  with  a 
view  of  increasing  the  vigour  of  the  tea  plants,  and  thus  of  helping 
them  to  throw  of£  the  blight,  but  it  is  not  said  whether  this  did  any 

good. 

According  to  a  report,  dated  19th  June  1891,  by  Mr.  G.  F.  Play  fair 
of  Cachar,  kindly  furnished  through  Messrs.  Barry  &  Co.,  tlie  it  sect 
stops  the  growth  of  the  young  shoots,  and  prevents  their  ever  becoming 
fit  for  plucking.  The  effect  of  the  pest  was  said  to  be  deplorable. 
Over  whole  sections  of  the  tea  garden  the  plants  were  covered  with  leaf 
about  an  inch  long,  which  never  grew  any  bigger  j  and  one  case  is  cited 
where  199^  acres  had  been  plucked,  and  had  given  considerably  less  leaf 
than  had  often  been  obtained  from  a  patch  of  1 7  acres.  The  only  treat- 
ment that  was  tried  was  extra  hoeing  in  the  hope  of  bringing  vigour  to 
the  bushes.     The  report  adds — 

"To  bring  the  state  of  things  before  you  in  the  most  comprehensive  manner  I 
have  pressed  some  shoots  and  send  them  by  to-day's  post,  together  with  a  little  bottle 
containing  about  100  of  the  insects  which  do,  or  are  supposed  to  do,  the  dama^^e. 
They  are    so  active   and   difficult  to  catch  that  it  took   a  boy    a  day-and-a-halt  to 

procure  the  specimens  to  send On    one    side    oC  the    sheet  of    piii)er,  on 

which  I  have  pusted  the  samples  of  shoots,  you  will    find  healthily    grown  leaves,  ... 

purposely  chosen,  rather  under  than  over  the  average  as  regards  size,  so  as  not  to 
create  a  false  impression,  or  make  the  comparison  too  striking.  On  the  opposite  side 
of  the  sheet  are  thrippy  shoots  of  all  kinds  from  the  smallest  to  the  largest,  but  also 
representing  three  leaves  and  the  bud.  Every  one  of  these  sliould  hiive  been  as  big  or 
bigger  than  the  healthy  shoots,  but  I  think  the  totRl  weight  of  the  sixteen  former 
would  not  equal  that  of  the  three  latter.  A  glance  at  the  specimens  will  show  you  how 
impossible  it  is  to  make  any  outturn  out  of  growth  of  this  kind." 

The  following  account  of  the  blight  by  Mr.  A.  W.  Madden  of 
Dibrugarh,  Assam,  was  publislied  in  the  Proceedings  of  the  Agri. -Horti- 
cultural Society  of  Calcutta: — 

"Since  receipt  of  your  letter  of  2nd  May,  I  have  been  making  further  enquiries 
about  the  blight.  I  find  that  a  number  of  gardens  are  affected  by  it  this  season  to  a 
much  severer  extent  than  iu  previous  years.  1  enclose  a  letter  from  one  of  my 
mana<>:<rs. 


tJo- 1.  ]  MncfUtiMfOMt  lii'IfM,  1! 


«*  At  another  purden  a  |>!««-e  of  pare  Ainxn  tea,  which  had  bwn  treated  in  the  i 
wnt,  wa«  fiint  ulTfctwl,  then  the  \>\\^\\\  attacked  a  pieoe  of  tea  neit  it  *erj  aerer^ly. 
The  latter  |>iece  hud  Ixen  pru:ied  into  about  4}ear  old  wood,  and  had  new  ihoota  up 
to  a  foot  long,  and  many  of  these  have  died  down  coin|>letel.v." 

Fnrlotiire.  —  "  I  received  the  Horticultural  Society '•  lettfT  on  the  14ih  inilant. 
which  I  lelnrn.  The  blight  fir*t  api-cnrH  in  round  white  blinteri,  about  thr  aise  of  a 
two  aiinn  jiece,  on  the  under  »ide  of  the  leaf.  In  a  few  daja  these  white  bliater*  turn 
very  dark,  and  rxjiand  over  the  grenter  part  and  often  the  wliole  of  the  leaf.  When 
fairly  started  the  darker  lliKht,  imd  not  the  white  bliitteni,  appears  to  apread  oter  the 
rest  of  tlie  bunh,  soinetimea  not  only  attacking  the  lenvee,  but  the  new  stem,  in  which 
case  the  stem  and  leii^-es  above  the  blighted  jmrt  double  over  and  eventually  fwU  off. 

*•  All  the  plots  of  the  garden  are  now  blighted,  though  in  «ome  plote  there  are  only 
one  or  two  bushes.  The  plot  firat  blighted,  and  the  surrounding  onea,  are  much  the 
worst. 

"In  January  1890  the  bushes  of  the  blighted  plot  were  pruned  down  to  9  inches 
and  lower;  the  i)runing8  wt-re  buried  in  3  feet  trenches  which  had  t)oen  cut  24  feet 
apart.  In  March  it  was  double  iioud,  and  during  the  year  it  was  nin>:le  hoed  five 
timeii,  and  iu  December  it  was  double  hoej  again.  This  seaxon  it  was  left  nn{truned. 
Since  January  this  year  it  has  been  single  hoed  three  times,  and  la«t  month  it  wan 
dmined  by  cutting  3  feet  drains  48  feet  apart,  running  at  right  angles  to  the  trenches 
cut  the  previous  year. 

"  I  forgot  to  mention  that  at  the  time  the  plot  was  pruned  it  was  manured  bj 
putting  one  l)asket  of  c<>w  manure  to  four  bushes. 

"  In  the  Brst  plot  I  think  it  is  disappearing,  but  in  the  snrrounding  ones  it  appears 
to  he  still  Bpreading.  Jn  the  letter  I  sent  you  this  morning  1  forgot  to  mention 
thiit  we  have  noticed  a  large  number  of  nmnll  ^Meen  flies  about  the  afleoted  bushes. 
I  send  you  by  post  to-day  a  small  l)ottlc  containing  some  of  the  flies." 

Accordinpf  to  a  report,  dated  17th  July  189!,  kindly  furnished  hy 
Me.esi-8.  ^ViHiaInpon,  Ma<::or  &  Co.,  of  Calcutta,  g:reen  fly  blip^ht  had  been 
very  ])revalcnt  and  per-istent  in  it8  attacks  on  some  gardens  in  Assam. 
On  one  estate  open  lumps  were  placed  about  the  tea,  but  the  manager 
reported  that  this  experiment  was  a  failuie,  for  whereas  myriads  of 
other  insects  were  attracted  by  the  flante  of  the  lamps,  the  gnen  fly 
remained  undisturbed  under  the  tea  leaves.  The  green  fly  was  said  to 
be  less  numeiotis  and  to  do  less  harm  in  suiliiy  dry  weather  than  when 
it  was  wet  and  comparatively  cold^  but  it  seemed  to  lequiie  a  good  long 
spell  of  hot  dry  weather  to  cause  any  apprtrciahle  diminution  in  its 
ravages.  The  early  part  of  the  present  season  was  unusually  wet  and 
cold  in  Assam,  and  this  is  thought  to  account  fur  the  prevalence  of  the 
blight. 

It  may  be  worth  noticing  that,  in  the  case  of  the  allied  insect  which 
attacks  mango  blossom,  spraying  the  trees  with  the  arsenical  wash  which 
is  known  as  London  purple,  was  tried  with  some  success  in  the  Saharun- 
pur  Botanical  Gardens.  Great  care  would  of  course  be  necessary  in 
applying  London  purple  wash  to  tea,  on  account  of  the  poisonous  nature 
<>f  t\\e  substance ;  but  in  cases  when  a  garden  has  been  shut  up  by  the 
blight,  there  would  be  no  dany^er  in  trying  it>  provided  no  plucking  at  all 
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was  done  until  after  a  new  flush  had  appeared  and  the  bushes  had  been 
well  washed  \>y  rain.  The  Calcutta  Agri. -Horticultural  Society  has 
undertaken  to  have  experiments  made  upon  the  insect  with  some  Loudon 
purple  that  has  been  sent  to  the  Museum  by  Messrs.  Hemingway  8:  Co,, 
of  London  and  New  York,  and  some  of  the  same  insecticide  has  been 
furnished  to  Messrs.  Barry  &  Co,  for  a  similar  purpose.  The  fif^ure  shows 
some  of  the  stages  of  C/ilorUa  flavescens,  with  much  enlarged  diagrams 
of  the  antenna  legs,  and  terminal  segments  of  abdomen  of  imago.  'I"he 
size  of  the  insect  is  indicated  by  the  hair  lines 


In  the  crop  report,  for  tlie  week  ending  23rd   December    189',  it    is 

noted  that  the  poppy  [Papover  somniferuw.) 

Opium  weevil.  sowings  in  Partabgarh  (North- Western  Prov- 

inces)   had  been  attacked  and  considerably  injured  by  beetles.     About  the 

same  time  numerous  ma- 
ture specimens  of  a  small 
weevil,  which  is  thought 
to  be  the  insect  referi  ed 
to  in  the  crop  report, 
were  received  from  Mr. 
J.  Cockburn  of  Ghazipur. 
This  insect  appears  to  be 
a  species  of  Sitoues,  but 
as  it  is  unnamed  in  the 
Indian  Museum  collec- 
tion, specimens  have  been 
sent  to  Mens.  Desbrochers 
des  Loyes  for  favour  of 
deternai nation.  In  Ghazipur  the  insect  was  Siiidto  be  very  prevalenr, 
and  an  instance  was  quoted  where  fields  had  to  be  sown  three  times  over 
on  account  of  the  destruction  caused  by  it  to  the  young  plants.  It  was 
found  only  to  attack  the  seedlings  for  the  first  four  or  five  days  of  their 
career,  no  damage  being  done  after  i^'iQj  had  once  attaijied  a  height  of 
half  an  inch.  Flooding  the  beds  was  not  found  effectual  in  destroying 
the  pest,  for  the  insects  crawled  on  to  the  partition  walls  and  thus 
escaped  drowning.  Hand-picking  therefore  was  suggested  by  Mr. 
Cockburn  as  the  most  promising  means  of  dealing  with  the  evil.  It 
may  be  noticed  that  spraying  the  young  plants  with  an  arsenical  insecti- 
cide, such  as  London  purple  or  Paris  green,  would  probably  be  equally 
effective  and  less  costly  than  the  hand-picking.  The  figure  shows  the 
imago  stage  of  the  insect  with  much  enlarged  diagram  of  the  antenna. 
The  size  of  the  insect  is  indicated  by  the  hair  line. 
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In   April    1M)1    llie   Djreetot  of   the   Forest   School,    Dobra    Dan, 

forwarded  blicfhted  shoots  of  manffo   (3fanai» 
Mai.gol'ona.  .         ■    J      ^         ,\    4.x       '    e  *•         \  x. 

fera  tiiaica),  with  tlie  information  that  the 

uliolc  of  the  ninnpro  trees  in  a  lar^re  garden  uwt  Dehra  were  attacked, 

though,  6trau)^ljr 
(Miotigh,  other  trees 
>.-lo8e  by  had  not  snf  • 
fered.  The  blij,'ht«-d 
shoots  were  alK)rtcd, 
so  ns  to  appear  almost 
like  a  Scries  of  little 
ijreen  rosebuds  upon 
the  twigs.  'J'hese 
false  buds  were  found 
to  contain  m:iture 
Pay  Hid  a  (».^.,  minute 
fly-like  Rhynchota 
allied  to  the  Aphida-), 
The  insect  has  not 
previously  Wen  de- 
scribed from  India,  so 

it  has  been  sent  to  Mr   G.  B.  Buckton  :n  Fngland  fordelennination.     ll 

is  no  doubt  allied  to  the  I't^lla 
htxl,  drFcribed  in  the  year 
\1'67  by  Reaumur,  aj:  flbortin<r 
the  leaves  of  the  box  tree 
much  in  the  way  that  this  insect 
aborts  the  man<;o  shoots 
(llcanmur  Mem.,p.351,  pi.  ^9). 
With  regard  to  remedies  for  the 
pest,  any  of  the  kerosine  washes 
which  are  coming  into  use  in 
the  United  States  and  Europe 
for  destroying  plant  lice  on 
fruit  trees  w«>nld  no  donbt 
also  kill  this  insect,  if  it  could 
l>«  got  at,  but  the  insect  is  so 
much  protected  inside  the 
al'orted  bud-like  shoots  that 
there  seems  little  chance  ol  reaching  it  with  an  insecticide.  Insecticides 
n.ight  icrhap  be  useful  for  spraving  the  trees  when  the  parent  insects 
are  engaged  in  kying  their  eg^,  but  it  has  still  to  be  ascertained  at 
what  time  of  the  year  this  takes  place— whether  in  the  spring  or  autumn. 
Clearing  up  rubbish  around  the  nango  trees,  where  the  insecUaru  likely 


14 


Indian  Muscuiii  Notes. 


[  Vol.  III. 


to  slielter  themselves,  pieldno^  off  and  burniDg  the  affected  shoots,  and 
white-washing  the  trunks,  might  also  be  of  some  use,  but  as  yet  t«'0  little 
is  known  about  the  insect  to  warrant  any  very  definite  suggestions  for 
dealing  with  it.  The  figures  show  the  winged  insect,  with  much  enlarged 
diagrams  of  the  wings,  head  and  one  of  the  legs,  al-^o  the  end  of  a  mango 
twig  with  aborted  shoots.  The  size  of  the  insect  is  indicated  by  the 
hair  line. 


In  November  1891  some  young  linseed  {Linum  vsitatissimnm)  plants 
Linseed     caterpillars     in        were  forwarded  to  the  Museum  by  the  Super- 
^agpur.  intendent  of  the  Government  Farm,  Nagpur, 

with  the  information  that  they  had  been  dying  off  in  an  unaccountable 
manner.  A  similar  blight  had  been  noticed  the  preceding  year,  and  in 
some  fields  had  very  materially  reduced  the  outturn  of  the  crop.  A  careful 
examination  of  the  plants  that  were  forwarded  disclosed  a  number  of 
minute  caterpillars  which  were  located  in  the  young  shoots  at  the  top  of  the 
plants.  They  were  far  too  immature  for  precise  identification,  and  all  that 
could  be  made  out  was  that  they  were  much  like  very  young  larvae  of  the 
'^oci\xesvi\oi\\  Ueliothis  armigeraysv\i\c\\.  is  a  very  generally  distrilmted 
pest  in  India.  There  is  some  doubt  as  to  whether  these  caterpillars  are 
sufficient  to  account  for  the  dying  off  of  the  plants.  The  insect  could  no 
doubt  be  easily  destroyed  by  spraying  the  plants  with  almost  anv 
insectcidt?,  though  this  is  a  form  of  treatment  which  has  not  yet  been 
much  adopted  in  India. 

l*"rom  the  Secretary  to  the  Agri.- Horticultural  Society  of  India  were 

.   ,  .,     ,.,  received  (6fch  July  1891)  specimens  in  differ- 

Tainaiind  Brucbul.  „  ,        ,  c       i-,        i  •  i       i  •  i 

ent  stages  of  development  or  a  bruciiid  which 

attacks  the  seed  of  tlie  Tamarind   tree  [Tamcirindiif<  indica)  in   Calcutta. 

Tlie  insect  was  submitted  to 
Mons.  A.  Fauvel,  who  has 
kindly  examined  it  and  reports 
that  it  belongs  tc  the  species 
Caryoborns  [Bruchus)  gonagra.^ 
Fabr.  M.  Fauvel  calls  atten- 
tion to  a  paper  by  H.  L.  Elditt, 
entitled  "  Die  metamorphose 
des  Ciiri/ohoruis  {Bruchus) 
govagra  F."  Gratulationschr. 
der  I'hys.  QEk.  Gesellsch.  H. 
Kathke,  Konigsberg,  1860, 
dealing  with  this  insect.  This 
paper  is  not   to     be   found   in 


•Tliis  is  probably  tbe  insrct  lef.ircil  to  bv  Dr.  H.  Cb  gliorii   (.loiun.    Agri-Hort. 
India,  Vol.  XIV,  p.  2y4,  1867),  as  infecting  tainariiid  sjcd. 


Soc 
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Ciilontta,  bnt  nn  nttenipt  tvill  be  made  to  procure  il  from  Europe. 
In  the  meantime  it  may  be  noticed  that  the  sefds  of  almost  all 
iei;iiminou8  plants  are  subject  to  tlie  attack  of  Btuchide  beetles  Mongin^ 
to  some  otie  of  the  ntnnerous  species  of  this  proup  of  insects.  The 
beetle  ^cnenilly  lays  its  e^«;8  in  the  immature  pod,  and  the  hirvtc,  ivhicli 
are  little  white  le«^lesR  grubs,  tunnel  into  the  seed  where  they  pass  their 
lives,  finally  tiansformiiii;  into  motionless  pupa;  from  which  the  beetles 
emeifjfp   ready   to  copulate  and  lay  epgs  of  their  own. 

Posfgoipt  — A  copy  of  Elditt's  paper  has  since  been  procured.  Elditt 
found  the  inject,  in  tlie  three  stnjjes  of  larva,  pupae,  and  imago, in  pruls  of 
Cassia  Jill nla  (the  Indian  Laburnum)  which  he  obtained  from  apothe- 
caries* shops  in  Konigsberg.  After  carefully  describing  the  insect  in  itn 
varii'us  8ta<,'es,  KlditL  gives  an  interesting  account  of  the  parts  of  its 
life  history  he  was  able  to  ascertain.  With  regard  to  the  e^f^  laying  ho 
was  not  able  to  make  any  observations  but  concluded  the  insect  was 
likely  to  have  the  same  habits  as  the  common  Uruchua  pi»i.  It  would 
therefore  lay  its  eygs  in  the  pods  before  they  reached  maturity,  and  the 
beetle  would  be  a  native  of  the  same  country  as  the  tree.  Upon  the 
whole  he  thought  that  the  infect  was  likely  to  be  a  native  of  the  East 
Indies.  He  found  that  the  larva)  made  its  way  through  the  pod  and 
tunnelled  directly  into  the  seed;  a  seed  was  only  big  enough  to  afford 
nourishment  for  one  trrnb,  and  KlditL  found  that  none  of  the  seeds  were 
atiackeil  by  more  than  one  giub,  though  he  was  unable  to  explain  how 
this  came  about.  Each  seed  was  enclosed  in  achamber  with  partiiionsof 
the  shell  separating  it  from  the  seed  on  either  side  of  it,  and  the  grub 
seemed  in  no  case  either  to  have  attacked  a  seed  that  was  already  ten- 
anted, or  to  have  tunnelled  through  the  partition  walls  of  the  chamber 
to  enable  it  to  pass  from  a  tenanted  seed  to  one  as  yet  unoccu|>ied. 
When  full  fed  the  grub  left  the  seed  and  spun  a  close  matted  cocoon  for 
itself  ins-ide  the  pod.  The  beetle,  after  emerging  from  the  pupal  skin, 
rested  a  consideral)le  time  before  cutting  its  way  through  the  coooou 
and  the  wall  of  the  pod,  both  of  which  have  to  be  perforated  before  it 
can  effect  its  escape.  Elditt  supposed  this  period  of  rest  to  be  a  natural 
feature  in  the  development,  serving  to  give  the  integument  of  the  beetle 
time  to  harden,  but  it  seems  more  likely  that  it  was  a  mere  accident  due 
to  the  fall  of  temperature  owing  to  transporting  the  insect  from  a  tropi- 
cal climate  into  a  temperate  one.  The  time  passed  by  the  insect  in  its 
various  stages  was  not  observed.  From  the  paucity  of  the  specimens 
that  he  was  able  to  procure,  ond  from  the  absence  of  complaint  on  the 
subjeot  amongst  the  druggists  he  consulted,  Elditt  concluded  that  the 
injury  done  by  the  insect  to  Cassia  pods  is  insigniticant.  The  figure 
shows  the  various  st;iges  of  the  insect,  also  much  enlarged  diagrams  of 
the  antenna  and  one  of  the  legs  of  the  imago.  The  size  of  the  cn-ature 
is  indicated  by  hair  Imes. 
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Writinj^    from    Bahraich,    Oudh,  on     23rd    March     1891,  Mr.    J. 

^  ,  Cockburn   notes  that  he  had  observed  moths 

Cut-worms. 

or  both  Agrotis  sujfuxa  and  Ochro2jleura 
flammatra,  which  are  destructive  cut-worms  of  the  rabi  and  other  crops. 
He  noticed  them  from  tlie  1st  November  up  to  the  time  he  wrote,  when 
their  numbers  were  specially  great.  He  added  that  they  had  been  doing 
serious  damage  in  the  Sultanpore  and  Bahraich  districts,  five  percent, 
of  the  produce  over  an  area  of  9,400  bigas  of  landiu  Bahraich  being  said 
to  have  been  destroyed  by  them.  From  Chupra  (Bengal)  also  specimens 
of  Ochropleura  flammatra  were  forwarded  in  March  1891  to  the  Museum 
by  Mr,  J.  A.  Bourdillon,  with  the  information  that  the  insect  had 
appeared  in  immense  numbers.  In  the  same  month  some  obscure  cut- 
worm larvffi  were  forwarded  to  the  Museum  by  the  Manager  of  the  Di- 
ghaputya  Wards  Estate,  Rajshahye,  with  the  information  that  they  had 
been  injuring  nearly  full-grown  potato  {Solanum  Melovgena)  plants- 
In  this  case  the  insect  is  likely  to  have  been  Agrotis  suffasa,  which  is 
known  to  attack  potato  plants  in  India,  but  the  material  is  insufficient 
for  precise  identification. 


The  Bengal  silk-worm  fly  Tri/coLyga    homhycu  Becher  is   well   known 

_         n^   \-  -A  on  account  of  the  damage  it    does  in    rearing 

Tusser  Tacbmia.  ... 

establishments  in  Bengal  where  the  mulberry 
silk- worm  [Bombyx  sp.)  is  cultivated,  and  attention  has  recently  been  called 
to  an  allied  insect  which  attacks  the  Tusser  silk  insect  [Anthercea  mylitta) 
very  much  in  the  same  way.  In  the  collections  of  the  Indian  Museum 
there  is  a  specimen  preserved  in  alcohol  of  a  full  grown  Tusser  cater- 
pillar from  Singhboom,  which  has  been  attacked  by  no  less  than  fifteen 
grubs  of  the  Tusser  Tachinid.  These  grubs  are  yellowish  white  in  colour, 
of  the  ordinary  Tachinid  shape,  with  a  pair  of  easily  seen  mandibles  in 
front  and  a  pair  of  black  stigmata  behind.  Four  individuals  were  found 
inside  the  caterpillar's  body,  and  the  remainder  had  cut  their  way  out 
through  irregular  holes  that  were  to  be  seen  in  different  parts  of  the 
skin.  Almost  the  whole  of  the  tissues  of  the  caterpillar  had  been 
devoured,  no  doubt  while  it  was  still  alive,  and  the  specimen  that 
remains  is  little  more  than  an  empty  skin.  Many  of  its  stigmata  have  a 
dark  coloured  patch  on  the  inside,  no  doubt  due  to  the  grubs  having 
attached,  themselves  against  the  stigmata  of  their  host  in  order  to  enable 
their  own  posterior  stigmata  to  be  in  connection  with  the  outer  air. 
This  somewhat  unusual  habit  has  also  been  recorded  in  the  case  of  the 
Uji  fly  {0(Lschimt/ia  scricaria  Rondani)  which  attacks  mulberry  silk- 
worms in  Japan,  and  is  a  parasite  with  which  the  Tusser  Tachinid 
seems  to  have  some  affinity,  Specimens  of  the  Tusser  Tachinid  were 
submitted   to   Mous.  J.  M.  F.  Bigot,  who  has  kindly  examined  them 
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and  reports  that  they  hclonj;^  to  the  tpecieti  Ma»ieera  grandia  (=  Taekiita 
graufdit  Walker,  Ins.  Saund.   Vulume  1,  ptige  27K,  1K5G). 


In  Octol)er  1891  Mr.   J.   R.  Cripp«  of  Chnmparun  forward?*!   Bpeci- 

mons    of    the    beetle     Ctcimiela    trxputtel'tln 
A  n  eni'iny  of  the  rIco-Biipper.  .,  ,       •  .         • 

Tiibr.  winch  was  said  to  devour  the  riee-tap- 

per  {Leptocorisa    acuta  Thunb.)   and   to    Ihj  very  effectual   in   keeping;  it 

in  check.    The  beetlea  were  said  to  come  from  tiie  buffalo  dunjj  which  the 

cultivators  were  in  the  habit  of  putting  into  their  paddy  fields  with  the 

express  object  of  rearinji^  the  insect  in  onler  to  keep   down   the   nunnberh 

of  the   destructive   rive-supper.     It  is   difficult   to  see  what   connection 

there  could  be   between  buffalo  diinij  and   Cicindelida;,  but  it  is  worth 

noticing  that  a  similar  idea  exists  in   the    Punjab,  where  the  prevalence 

of  the  ('jirabid    beetle  Calosoma  orientnU  Hope,  which  proved  useful  in 

destroy inojyounj;  locusts  {Acri'Hum  periffrinumO\'\y.)\n  the  spring  of  IH9I. 

was  attributed  in  Kohat  to  the  unusual  quantity  of  the  fa»cps   of  cattle 

left,  upon  the  roads,  owinjj  to  the  lar^e  number  of  transport  animals  whieL 

bad  recently  passed  thiouy;h  the  district  Lo  the  Miranzai  Kx]H>diliuu. 


In   July    181)1  a  numl)er  of  Dipterous    larva  were  forwarded   to   tin; 

Museum  lhron;.'h   the  Calcutta  Agri.-Ilorti- 

M....g..  m..ggot8.  cultural  SiKjiety,  with   the   inf..rmation  that 

ihey   bad  been   nttackinj?  inanijoes  (  l/^/vyt/im  i//7ica)  in  Tirhoot.     The 

lurvu)  were  fuund 
to  be  yellowish  mag- 
V^ots,  about  the  size 
of  small  ^ains  of 
boiled  rice.  They 
had  the  pointed  head 
and  truncated  aln 
domen  so  conamou 
amon<;r8t  Dipterous 
larvie.  When  liber- 
ated from  the  pulp 
of  the  mango  they 
progressed  partly  by 
crawling  and  ]>artly 
by  gathering  the 
bead  and  posterior  togetl«er  and  lenpinif  into  tl»e  air  some  four  or  live 
inches  at  a  time.  A  mango  in  which  the  grubs  were  received  was  placed 
on  a  plate  of  damp  earth  in  the  Museum,  and  the  grubs  rapidly  made  iheir 
way  out  and  tunnelled  intt>the  earth.      }?<•.>•  they  remaiLdl  from  the  I3tii 

u 
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to  22nd  o£  July,  when  a  large  number  of  flies  emerged.  These  flie:3  proved 
to  be  identical  witli  a  specimen  in  tlie  Museum  collection  previously 
identified  by  Mon^s,  J.  M.  ¥.  Bigot  as  closely  allied  to  the  species  Dnens 
ferruginens  Fabr.,  they  were  therefore  provisionally  named  Dacns  ferru- 
gineiis  var.  mnngiferce.  They  have  since  been  compared  by  Mr.  O.  E. 
Janson  with  specimens  in  the  British  Museum  and  identified  as  belong- 
ing to  the  species  Dacns  ferruginens  Fabr.  The  insect  is  no  doubt  the 
one  reported  on  page  38  of  Volume  II  of  these  notes  as  destructive  to 
mangoes  in  Mozafft-rpore.  According,  however,  to  the  observations 
of  Messrs.  Simmons  and  Blechynden  in  Calcutta,  the  insect  generally 
confines  itself  to  over-ripe,  injured,  and  decaying  fruit;  and  it  has  been 
suggested  that  its  excessive  multiplication  in  tlie  present  case  may  have 
been  due  to  previous  injury  to  the  mangoes  by  hail. 

'J  he  figure  shows  the  imago  and  pupa,  the  natural  size  is  indicated  by 
hair  lines. 

In   August    1891  a  block   of  Mnkai    wood    {Shorea   assamica)    was 

received    through    Ihe    Dehra    Dun   Forest 

Shorea  as«amica  borers.  g^j^^^^^     ^^^^    ^^^^    j^^p,^^^     Conservator    of 

Forests,  Lakhimpur  Division,  Assam.  It  was  found  to  be  tunnelled  in 
all  directions  by  Cerambycidse  larvae.  A  full  grown  beetle  emerged  short- 
ly after  the  block  was  received  and  })roved  to  be  closely  allieii  to  a  speci- 
men in  the  Museum  collection  determined  by  Dr.  Lameere  as  Neocer- 
amhyx  holosericeus  [=i  jEolesthes  /iolut<ericens  Gahaii)^  It  differs,  however, 
from  this  species  in  possessing  a  series  of  spines  on  the  anteunse.  A 
specimen  of  the  Cucujid  Hectarlhrun^  brevifosstun  Newni,  also  emerged  in 
the  rearing  cage  from  tlie  same  block,  and  may  perhaps  prove  to  be 
parasitic  on  the  Cerambycid, 

With  reference  to  the  Baluchistan  Poplar  j^llgeriid  [Sphecia  ommaticB' 

„  formis  Moore),   Mr.    J.    Cleghorn    writes  in 

Poplar  ^geriid.  .       .,    ,  ^  \         ,      .  ,        ,  ,  r.     i 

April   1891,  that  he  is  now  only  able  to  find 

half-grown  caterpillars,  and  that  these  are  situated   between  the  bark 

and  the  wood.     This  tends  to  confirm   the  supposition  that  the  insect's 

life  cycle  is  an  annual  one,  and  that  the  egys  are  laid  in  the  autumn  in 

the  bark;  the  caterpillars  would  thus  have  time  to  get  through  the  bark 

before  the  sap  mounts  in  the  spring,  when  they  commence  tunnelling 

into  the  heart  of  the  wood.     The  percentage  of  attacked  trees  was  found 

to  be  very  much  smaller  in  1891   than   in    1890, — a  feature  which   Mr. 

Cleghorn  attributes  to  the  hardness  of  the  winter  of  1890-91. 


In  May  1891  the  Conservator  of  the  Forest  School  Circle  forwarded, 
from  liis  camp  near  Chakrata  in  the  North- 
V)  est    llimalavas,    a    log  oi    Ftnus   ejcctCsa 
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attacked  by  a  bark  borliij?  St-olytiil.  Tliis  inwtct  wan  Haiti  to  have attaokifU 
somt'  trees  that  liad  been  jrirdletl  and  weie  dying.  The  •|i«ciin«?ii«  were 
submitted  to  Mr,  W.  F.  M.  Hlandford  who  very  kindly  examined  thfin 
and  determined  them  as  belouj^iny:  t«»a  8|)ecitf*  of  Polj/grapkuM  near  to 
the  Kiiiopean  form  Hulj^ijruphux  pnbeiceim  Linn.  For  an  account  of  P, 
pubfsrenit,  which  Mr.  lUandford  tliinkR  likely  to  prove  similar  in  habit* 
to   the  Pinua  etceltu  intiect,  »ee  KichhofT.   Eur.  Borkenkafor,  pwge  \it, 

III  April  liS9l  some  Melon  \Cucuiiitacf(t:)  sefd  attacked  by  the  cater- 
})illar  of  a  minute  Microlepitlopterous  insect. 
Melon  Mod  moth.  ^^^  forxvaid^l  to  the  Mn.eum  from   Peshin, 

Baluchistan,  by  Mr.  J.  Clej^horn.  The  ejr«;8  were  ihoujjht  to  have  been 
laid  upon  tl:e  seal  in  OctoUr.  Throu-huut  the  winter  the  grubg  fed  upjn 
the  outer  portion  of  tl«e  si-eclsand  in  April,  when  the  seed  ix  usually  fciken 
out  to  be  sown,  tlte  caterpillars  deserted  it  ami  formed  their  chrypslidu 
on  the  sides  of  the  bajy  in  which  the  seeil  had  bt-en  stored.  The  attempt 
that  was  made  in  the  Museum  to  rear  the  moth  for  identification  was 
not  successful,  but  the  insect  is  not  thoujjht  to  be  of  much  importance. 


In  July  1891  a  number  of  insects  w«'re  received  throu»:li  the  Direc- 
tor of  the  Dehra  Dun  Forest  School,  from 
irp€««.  ^j^^    Otbciatinj;:     Conservator    of     Foiests, 

Central  Circle,  North-Western  Provinces  and  Oudh,  with  information 
tlmt  they  had  proved  destructive  to  Chir  {Pinus  longt/olia)  in  the 
Baldhoti  plantation. 

The  specimens  were  found  to  comprise  four  species  of  Acridida)  ir**., 

Chrologonut  sp.,  C'lfati/opn  tmitcna,  Cal'ptetius  sp,,  and    (Ed'ilut  «/>.),    all 

said  to  nip  off  the  youni;  plants,  also  numerous  obscure  Curcalionidte  beetles 

and  earwio;s  (Euplexoptera)  Siiid  to  be  found  in  dying  trees,  and  probably 

therefore  of  but  little  importiuice.     The  Acrid  id   responsible  for  most  of 

the  nipping  off  of  the  youcg  chir  trees  is  probaldy  the  Ckrotogonnt,  of 

which  numerous  specimens  were  furnishi'd.     This  insect  is  u  very  com> 

mon  one  in  many  parts  of  India,  and  has  repeatedly  been  sent  to  th» 

Indian  Museum  as  destructive  to  crops,  but  no  satisfactory  methotl  seems 

to  have  yet  been  discovered   for  dealing*  with  it.     The  bran   and  ar»enic 

insecticide,  which  is  said  to  have  been  successfully   used   in   the   United 

States  against  some  kinds  of  Acridid»,  might  perhaps  be  wortli  trying. 

It  is  made  by  mixin>^  t<»»::ether  one    part  of  arsenic,  one  |«rt  of  su^ar, 

and  six  parts  o(  bran,  with  a  little  water  to  form  a  paste.     It  should  be 

sprinkled  over  the  planlution  for  the  Aoridida  to  eat,  the  greatest  care, 

however,  is  necessary  in  using  it  on  account  of  the   poisonous  nature  of 

the  arsenic. 
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In  a  siimple  of  wheat  ['IrHicum  Siiticuiii)  from  Orissn,  which  wiis  kepi 
Tro?oMtid   leetle  in  Indian      wn^^er     observation    ill  the  Indian    Museum 
wheat.  during-  the  autumn  of   1890,  were  found  nu- 

merous small  brown  beetles  (Troj^o^^itidse),  which  seemed  to  be  associated 
with  the  wheat  weevil  in  destroying- the  grain.  Specimens  were  sent,  to 
Mons.  Fairmsnre,  wlio  kindly    examined   them   and  reported  that  they 

belong(  d  to  the  species  Trogosita  maurilanicn 
Linn.  Mons.  Fairinaire  adds  that  this  insect 
has  long-  been  known  on  account  of  the  damage 
done  by  its  larvse  iu  wheat  granaries.  The 
imago  is  thought  to  be  carnivorous  iu  its  habit-;, 
and  feeds  on  the  pmall  Tinied  moths  which 
are  to  be  found  in  gianaries.  The  insect  is  a 
cosmopolitan  one,  having-  no  doubt  been  dis- 
tributed over  the  world  with  grain.  The  rigure 
shows  the  imago  with  much  enlarged  diagrams 
oi  antenna  and  hind  leg.  The  nauiral  size  of 
Ihe  insect  is  indicated  by  the  hair  line. 


The  gaudily  coloured  caterpillar  wi.ich  have  been  noticed  as  defoliat- 
ing garden  plants  iu  Calcutta  and  Dehra,  has 

Crocus  cterpillar.  jvccntly  bten  reared  in  the  MuBeum  and 
found  to  belong  to  the  Noctues  moth  Folytela  gloriosce  Fabr.  When  full 
fed  the  caterpiflai-s  tunnelled  into  the  ground,  where  they  formed  for 
themselves  typical  Noctues  cells  of  hardened  earth.  The  tirst  pupa  were 
formed  on  19th  July,  and  the  moths  began  to  emerge  on  the  8th  August. 
The  caterpillar  may  be  observed  at  work  thrcughout  the  rainy  season  in 
Calcutta  gardens  where  it  does  a  good  deal  of  damage  to  ornamental 
jdanls,  and  as  the  time  spent  by  the  chrysalis  in  the  ground  is  short,  it 
is  i)robablethat  the  insect  passes  through  a  number  of  generations  in  the 
year.  

Some  hairy  caterpillars  of  a    Lasiocampid    moth,  not  previously   re- 

j„.„       .,       ,      .„       .       i)resenteJ   in    the  Indian  Museum  collection, 
Lasiocampid     caterpillars  in      1  *  _ 

Bnrina.  were    received    in    November    1891   through 

Mr.  De-Niceville  from  Rangoon,  with  the  information  that  the  insect 
had  been  very  destructive.  A  letter,  dated  5th  December  1891,  upon  the 
subject,  was  subsequently  forwarded  from  Mr.  Noble  of  the  Phayre 
Museum.  In  this  letter  the  following  report  from  the  Northern  Divi- 
sion, Shwebo,  Burma,  was  quoted,  but  the  date  of  the  appearance  o[- 
the  insect  was  not  mentioned  : — 

"  The    rain    still  holds  off,  and  the  winds  are  exceedinj^ly  Kigh,  unprfcedentedly  so. 
Tlie  i)C()|il(;  .say— from  tliese  lii>,'li  winds  blowing  tlie  peoj)lf  anticipate  a  lieavy  moiisoor. 
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anil  tli«  circun)Mtanr«  wliich  in  iinid  to  inilii-ale  the  approMh  of  plentiful  niin  M  a 
pliiguo  of  aH|i«ci«*H  of  liuiry  caterpillar  wliioli  literally  coTerti  the  eoiintrj,  destroying  tli« 
herhnji^e  and  Hwnrniin^  on  tlio  roadn  to  nuoh  an  extent  tliat  thnu^tuidaof  them  miiiit  be 
trodden  tinder  foot  by  puHoinf;  wavfarom*  Contmt  with  the  hairs  prodaceit  irritation 
and  oven  aoreii.  The  caterpillur  ia  said  to  turn  into  n  apeeiea  of  yellow  butterfly  or 
moth  Hlx)ut  Angimt.     Burmese  name  Pagaungde  or  RugauHgde.*' 

The  8|)C('iniei»s  Imve  been  (orwnrdeil  to   Mr.  K.    Moore*  for  favour  of 
(leterminiitioii,  and  fiiitlier  iiifotiiiati4)ii  is  awaited  fioin  Uurina. 


Mr.  R.  If.  Morris  of  Mysore  sent  (2ist  April  1801)  a  series  of  moths 

f«w«7fr  caterpillars  notice<l  in  Volume  II,  pajje 
7,  of  these  Note*.  Five  of  these  moths  l)elonue(i  to  the  species  Jgrotis 
sfgelntn  ^^chitF.,  while  the  sixth  was  \\  lleliulhis  armigera  Hiibn.,  whicli  is 
not  thought  likt'ly  to  have  been  connected  with  the  "  rinpjing' "  of  the 
youM«j  coiTee  plimts.  Comparin*:;:  these  s|»ecimens  with  the  ones  noticed  on 
pa<;e  7  of  Volume  II  of  tlicso  Notes,  we  find  thnt  out  of  eight  moths  rettred 
from  caterpillars  thoiigi>t  to  be  the  destructive  oofToe  ringers  of  Mys4ire, 
six  belong  to  the  sjtccies  Agrulis  sfgttiim,  one  to  the  species  llelioikis  armi- 
geni,  and  one  to  »  s|)ecies  which  has  been  identified  through  the  kind 
help  of  Mr.  F.  Moore  as  Ort/ioaia  bicornis  Hampson.  It  may  be  con- 
eluded  that  Agrotis  srgetum  is  the  insect  chiefiy  concerned  in  the  injury 
to  the  coffte  {Coffea  arabica)  plants. 

With  regard  to  the  practicability  of  poisoning  such  caterpillarx  by 
strewing  the  ground  with  succulent  cabbsige  leaves  sprinkled  with  London 
purple,  as  has  been  recommended  by  the  United  States  Entomologist 
{title  page  33  of  Volume  I  of  these  Nolei*),  some  London  purple  waa 
sent  to  Mr.  Morris  for  experiment,  but  he  writes  that,  though  it  ceitainiy 
}>oisons  the  caterpillars,  the  co^t  and  difficulty  of  laying  down  the 
poisoned  leaves  over  so  large  an  aiea  as  a  colfee  estate,  are  prohibitive. 


In  March  1892  specimens  were  forwarded  by   the  Director  of  the 

_     .      ....  Forest  School,  Dehra,  of  an  Aphid  which  w«« 

Bamboo  Aphul.  .  ' 

found  attacking  the  le.ives  of  B^mbntm 
nrundtnacea  in  the  school  c<»mpound.  The  insect  covered  the  leaves  with 
a  black  sticky  gum  wliich  was  in  snch  quantities  that  it  fell  off  in  dro|w. 
The  insect  is  inmamed  in  the  .Museum  collection,  and  specimens  have 
therefore  been  furwanled  to  Kurope  for  comparative  examination. 


In  July  1890  an  obscure  Geometrid  caterpillar,  insufiicient  for  precise 

>  The  iiiKect  hat  since  been  iilentifie«l  by  Mr.  Moon  m  a  new  »peri««  of  Sfmi^rim,  which 
be  is  desAribing  as  Spatgria  minor. 
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identification,  was  forwarded  by  Messrs.  Maekinnon,  Mackenzie  &  Co., 

^.,     ^     .,,  ,  from    Now"'ont)f,    Assam,    where  the    insect 

Geometnd  caterpillar  on  tea.  •  i  i  i 

Wiis    said    to    have  been  damasrinff    the  tea 

{Camellia  theif era)  bushes.  Geometrid  c:iterpillars  have  not  previously- 
been  reported  as  doin<2^  any  appreciable  damage  to  tea,  and  the  present 
insect  therefore  is  not  expected  to  be  of  much  importance. 


Insects  said  to  infest  the  Terminalia  helerica  tree  in  the  Thana  dis- 
trict, Bombay,  were  forwarded  to  the  Museum 
in  February  1891  by  Mr.  F.  Gleadow  of  the 
Forest  Department.  The  insects  were  found  to  be  of  two  kinds — (1)  a 
Bostrychid  borer,  identical  with  specimens  reported  on  by  Dr.  Giinther 
of  the  British  Museum  as  Sinoxt/lon  sp.,  and  {it)  a  small  Cucujid  which 
has  been  submitted  to  Mons.  Fairmiare,  who  has  kindly  examined  it 
and  reports  that  it  belong-s  to  the  species  LcemottnetuH  insignu  Grouville. 
The  Cucujid  is  not  likely  to  do  much  damage,  but  the  Bostrychid  is  very 
probably  destructive. 

Amongst  the  enemies  of  wild    silk-worms  in  India  may  be  noticed 
Ichnenmoiiid    destructive  to     a    large  yellow   Ichneumonid  received  from 
wild  silk  insects.  Hazaribagh,  where  it  was  said   to  attack  the 

caterpillars  of  Cricnla  trifenesirata.  The  same  insect  lias  been  bred  in 
the  Indian  Museum  for  a  caterpillar  of  the  Hes[)erid  butterfly  Telegonns 
fhrax,  also  from  a  cocoon  of  the  wild  silk  insect  Antherai  roylei.  In 
the  latter  case  it  had  destroyed  the  chrysalis  and  filled  the  cocoon  with 
its  own  pupal  cells  as  shown  in  plate  9,  fig.  e,  of  volume  II  of  these 
Notes.  The  Indian  Museum  also  contains  specimens  from  Sikkim,  bred 
by  the  late  Mr.  Otto  M oiler,  both  from  the  butterfly  Telegonus  ihrax  and 
also  from  the  wild  silk  insect  Aniheraa  fritMi.  The  specimens  in  the 
Museum  collection  agree  in  gen(u-al  markings  with  the  description  of 
Pimpla  pnncloior,  Linn,  as  given  by  Vollenboven  in  the  Stettin  Ento- 
mologische  Zeitung,  volume  40,  p.  143,  1879.  As  however  Vollenhoven 
gives  Java,  Sumatra,  Borneo,  Celebes,  and  Cliina  as  the  habitat  of  the 
species,  and  as  the  only  measurement  wliich  he  gives  of  the  length  of 
body  *is  11  millimetres,  while  the  avei'age  length  of  both  male  and 
female  specimens  (excluding  the  ovipositor)  in  the  Indian  Museum 
collection  is  17  millimetres,  the  specimens  being  very  constant  in  size* 
it  seems  best  for  the  present  to  look  upon  the  Indian  form  as  a  variety. 
This  variety  may  be  provisionally  named  Pimpla  criculcB,  so  as  to  prevent 
confusion  in  the  event  of  its  proving  distinct  from  P.  punctator  Linn.^ 

^  The  sppcimens  have  since  been  submitted  to  Mr.  P.  C»tn«>ron,  who  notices  (Mem. 
and  Pro'!.  Manchester  Lit.  nnd  Pliilos.  Soc,  1890-91)  that  they  belong  to  the  special 
Fimpla punctator  Linn,  a  species  wliiih  he  remarks  is  widely  distribnted  over  the  oriental 
reuion.  Mr.  Cameron  also  notices  the  species  Fimpla  zehra  Vollenhoven  as  bred  from 
Cricula  triiene strata. 


Ho,  L  ]  MiMcellaneumt  Nolet*  fA 


'I'iie   fo]loiviii|2^   nii8cellane<iUR  \te*i%  huve  bet'ti    (letermiiifU    for  the 
Deteriniiuition   of    iii5ic.ll,i-     Mugeum  l>y  Mr.  Oliver  K.  Janson  : — 

BtHiUit  peittH. 

(I)     A  Dipterous  inoect  said  to  attack  man^^oes  {Mantfifera  infiiea) 
in  Lower  Beng;al.  This  wa-i  coriipaied  with  8|H;cimen8  in  the 
British  MiiRciiin  and  iduntificd  as  Ducu9  ferruginent  Pabr. 

(i)  Cuntharida)  said  to  damage  crops  of  yellow  chuluin  {f  Sor- 
ghnm  vnlgnre)  in  Madr.ts.  'Ihese  were  compared  with  vyte- 
ciinens  named  hy  Dr.  Ma:ic|,  and  idt-ntified  as  belon^^inpf  to 
the  two  8{)eeit'S  Epicauta  rouxi  Cast,  and  Ep'tcauta  lenui- 
colli  Fjdl. 

(3)  TtueltrionidfiR^aid  to  attack  younpf  linseed  {Linum  ntitatitni- 

Miiiii)  and  wheat  {Jlriticnni  sativum)  plants  in  Katwu,  Ben- 
gal, determined  as  Oputrum  depres^nm  P'ahr.* 

(4)  Dermestidic  destructive  to  stored    wheat  { 7'r/7tc«//i  «a^/pMf»») 

in   the  Delhi   bazaar,  ideutiiied  as   /Ethriustoma   unUulata 
Motsch. 

(5)  Bostrychidae    said    to    have   hefii    found    horin^     into     the 

stem  of  a  j^uava  tree  {PsnliHm  Gnata)  in  Hazaribagh, 
identified  as  liottrychut  sp.y  Sinonx^lun  sp.,  and  ('a/iopirada 
aHobiouiet  VVaterhouse.  The  last  species  was  identilied 
after  comparison  with  the  type  specimens. 
(0)  (^urculiouidse  re})ot-ted  as  destructive  to  Hibiscus  plants  in 
Durbliunga,  identified  after  comparison  with  the  original 
type  specimen,  as  Desmidophorus  hebex  Fabr. 

(7)  Curculionidaa    reported  as   destructive  to  garden    plants  in 

Durbhunga,  identified  as  Astycui  lateralis  Fabr. 

(8)  White-ants  forwarded    from    Balasore    in    December   1^8S, 

compared  with  the  uriginail  type  s|>ecimeu  aud  iduutified 
as  Termet  taprvbangs  Walker. 

In  the  JUemoirt  and  Proceedings  of  the  Mnuchester  Literary  aud 
Philosophical  Society,  Ih9tt.9l,  Mr.  P.  Cameron  describes  aud  figures 
the  following  insects  which  he  has  been  so  kind  as  to  examine.  It  is 
hoped  that  the  insects  will  shortly  be  returned  so  that  the  type  e|)eci- 
mens  may  be  preserved  in  the  collections  of  the  Museum  : — 

(I)  Plalygaifter  orj/za  x\.  sp.  (plate  1,  figs.  6  and  >)  bred  by 
Mr.  Wood-Mason  from  Cecidomjfia  ori/za  W.  M.,  a 
midge  said  to  have  proved  destructive  to  paddy  {Chtfta 
saliva)  in  Monghyr  in  October  1880. 

'  The  upecies  Opair%m  wetcaiw  is  recorded  m  injurious  to  cropi  bjr  MiM  Ormerod. 
(Injurious  lusects  of  South  Africn,  p.  19). 
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(2)     Aphelinns  thea  n.  sp.    (plate  I,    figs.    5   and  ha)    bred    l,y 
Ml*.    F.   "W.  H.  Miles  from  the  tea  scale  insect  Chionaspi)^ 
ihea  Maskell. 
Tteromalus  oryzcR  n,  sp.  (plate   I,    figs.  2  and   2a),  believed 

to  be  parasitic  on  the  rice  weevil  Calandra  oryza  Linn. 
Cotesm   Jlavipes   n.  sp.    (plate   I,   figs.    3  and  3a)   bred    in 
the  Museum   from  caterpillars  of  the  destructive  sorghum 
borer  Diatraa  sp.  received  from  Poona. 


(3) 


Specimens  of  the  Cerambycid  beetle  Stomnlium  barbatum,  Fabr.,  were 

forwarded,  to  the  Museum  in  June    1891   by 
Stromatium  barbatiim.  .         ,^.        ,  o     .y         v  i  ci   i       i     l^   i 

the    Director   or    the    l^orest  behool,  Hehra, 

with   the   information   tliat  they  had  been  damaging  wood  specimens  in 

the  School  Museum.     A  block  of  khair  wood  {Acacia  Catechu)    that  was 

forwarded  with  the  beetles  was  found  to  have  the  whole  of  the  sap  wood 

riddled   with  tunnels  made   by   the  larvffi.     These  tunnels  were  tightly 

packed  witii  the  ])owdered  wood  that  had   been   eaten   out  and  probably 

])assed  through   the  digestive  organs  of  the  grub.     The  hard  heart  wood 

was  untouched. 


The    Cassid    Aspidumorjp/ia  muitaris  Fabr.,   lias  been  reared  in    the 

Museum  upon    convolvulus     [Conrolvnlacea:) 
Asp'.doinoriilm  inilitaris.  ,  ..  ,  •       i  -   i       t    i 

leaves.      loiing    larvae  received  on   /th    July 

became  adult  on  29th  of  the  same  montii,  by  2l)th  Septeml^er  these  imayos 

had  laid  a  large 
number  of  egg  cap- 
sules, which  pro- 
duced young  larvae, 
[n  the  rains  in  Cal- 
cutta, therefore,  this 
insect  takes  little 
over  two  months  to 
complete  the  cycle 
of  its  existence. 
The  e^^  capsules 
are  large  oblong 
agglutinated  mass- 
es, sometimes  more 
than  half  an  inch  in 
length.  The  larvae 
are  the  little  spined 
creatures   shown  in 

the  figure.     Tiiey  shed  their  skins  iit  intervals,  the  cast  skins  remaining 
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attnclied  to  the  spineB  at  the  poglcriur  of  the  alxlomen.  In  the  piipn, 
pee  lijiure,  these  cast  skins  are  droppe<l.  The  insect  is  not  known  at 
present  to  do  any  dainJisfo  to  crop  in  India,  but  it  is  one  of  those  common 
specif-  whirh  an*  always  lial)lo  to  multiply  to  snehnii  extent  ns  to  prov«» 
destructivi*  as  defoliators.  The  li};ure  shows  the  imago  dorsal  view,  the 
pupa  dor-al  and  vtntial  view,  three  stapes  of  the  larva,  and  egg 
capsule,  all  natnnil  t-ize,  al^o  front  view  of  the  luad  aiid  one  of  the  leg* 
lioth  iiiuch  enlarged.  

Attention  was  called  in   Deeemher    IH91   to  damage  done  to  Arhar 

pulse  {Cajcnus  iudicun),  stored  in  Calcutta,  hy 
Stored  puUo  pest.  ,,        ,  ,  .  •      t  •  nw  •      •  l    •     l\ 

•^       '^  lirnchHn  cfnnensts   Linn,      lius  insect  is  the 

common  gram  wervil  of  Lower  Henj^ful,  and  is  often  very  troublesome. 

In  March  1891  specimens  of  nn  insect,  said  to  injure  gnll-nvt  trees 

(  ?  Temivalin  Chebula)    on   the  Kambakkan 
Gall'iiut  tree  defoliator.  <  .,1  1.    *.      xu        t     i*  n* 

hills,    were   sent   to  the    Inuian     Museum, 

tliroui^h  the  Dehr.i  Forest  School,  by  the  District  Forest  Officer,  Chingle- 

pnt,  Madras.     The  specimens  proved  to  be  little  cone-shaped  larval  case 

of  a   Psychid   moth.     They  were  a  little  larger  in  size  but  otherwise 

indistinjjuishable    from    the    larval  cases  of  the    species    Bahnla    grotei 

Moore,  a  species   wliich   often  defoliates  ornamental  shrubs  in  Calcutta 

gardens.  

In    December    1891    information     was    received    through    Messrs. 

Mitchell,  Keid  &  Co., of  the  presence  in  small 

Sciile  insect*  on  tea.  1  c  i.\      ny       ■!  dl'  h        t.r 

numbei's  ot  the  Loccnl  Cniottaxpa  thftt  Mas- 

kell  {=.Aspidiotmthea  green  MS.)  on  tea  {Camellia  TAea)  in  theKanirra 

valley.     The  curious  little  fluted  scales  of  the  male  insect  of  this  species 

were  n'prt'sentt'd  in  considerable  numbers  tipon  the  leaves  that  were  sent 

totlie  Museum  for  examination.     No  particular  harm  seems  to  have  been 

done  as  yet  by  this  insect,  but  it  is  one  to  be  watched  carefully  as  it 

has  now  established  itself  upon  tea  both  in  the  Himal.iyas  and  in  Ceylon, 

and  may  at  any  time  prove  destructive.     It  is  satisfactory  to  learn   that 

the  kerosine  and  soap  emulsion  which  have  been  recommended  for  use 

agiiinst  this  insect  have  been  used  successfully  in  the  Kangra  valley. 


According  to  a    note  furnished  by  Mr.  J.  Sinclair,  the  large  jungle 

bee  Jpis  dorsata  is  more   abundant  on    rocks 

Ap58dor8«t«.  ^^j.   p^^^^^   2,000  to  3,000  feet  elevation,  under 

the  19th,  20th,  and  21st  degrees  N.  Latitude,  in  the  Ghats,  Deccan,  and 
Koukan,  than  in  any  other  position  in  that  region.  It  is,  however, 
found  in  old  buildings  (and  sometimes  in  new  ones),  upon  large  trees  and 


26  Indian  Museum  Notes.  [  Vol«  IIL 


in  otlier  suital>le  positions  pretty  commonly  throughout  the  Regulation 
Districts  of  Bomhay  from  sea-level  upwards.  On  the  upper  Ghats  (jis 
at  Mahahleshwar),  it  perforce  contiues  itself  to  rocks  and  huilditigs,  for 
big  trees  where  it  can  build  its  nest  in  safety  are  scarce. 


A   note  written  some  years  ago   by  Mr.  M.  H.  Clifford,  late  of  the 

Forest  Department,  has  recently  been  found 
Bed  spider.  ,  ,  i  •        r »   i  » 

'■  amongst  some   old  papers  in    Uelira,      Ac- 

cording' to  this  note  native  hakims  extract  a  kind  of  oil  from  the  large 
velvety  red  mites  {Tetranychu^  «/).),  commonly  known  as  red  spiders  or 
Birbkolt  in  the  North- West  Provinces.  The  oil  is  sold  for  medicinal  pur- 
poses at  a  high  price,  and  even  the  insects  themselves  fetch  as  much  as  a 
rupee  per  tola.  It  will  be  interesting  to  learn  if  anything  further  is 
known  of  the  medicinal  virtues  attributed  to  this  mite. 


Mr.  T.   H.  Middleton   of    the    Baroda  College,   writing  in  August 

189 1,  notices  a  good  deal  of  damage  to  sugar- 
Insect  pests  in  Baroda.  ■  o       i  jy    •  >  i\       -r,        ^ 
cane   {oaccnarum  ofljcinarnm)  on  the  Jiaroda 

College  farm  by  an  insect  which  is  known  locally  as  Narkote,  and  which, 

from  the  description,  appears  to  be  the  well  known  sugarcane  borer  Dtatrcea 

saccharalis.     He  also  notices  a  voracious  hairy  caterpillar  from   an   inch 

to  an  inch-and-a-quarter    in    length,  and  red,  brown,  or  nearly  black  in 

colour,  which  appears  after  the  first   fall  of  rain,  and  is  very  abundant 

for  about  three  Weeks,  after  which   it  disappears  as  suddenly  as  it  came. 

It  chiefly  attacks  young  plants,  and  plants  growing  along  the  surface  of 

the  ground.     It  is  known  by  ihe  natives  as  Katra,  and  is  no  doubt  the 

larvae  of  one   of  the    Bombyces   moths,   many  of  which  are    injurious 

defoliators. 

In  August  1890  specimens  of  paddy  {Ort/zn  saliva)  injured  by  insects 

were  forwarded  to  the  Museum,  through  the 
Insect  pests  in  Hooghly.  ^a-        .  „t         ii»  i  ta        -i 

Director  or  Land   Kecords   and  Agriculture, 

Bengal,  from   the  Collector  of  Hooghly.      With  the  paddy  stalks  were 

found  specimens  of  the  two  Chrysomelid  beetles  Hispa  cRHescens  Baly  and 

Aulacopkora  abdominalis  Fabr.    The  damage  is  likely  to  have  been  chiefly 

due  to  the  first  of  these  insects,  which  is  a  well  known  rice  pest  in  Lower 

Bengal. 

Specimens  have  been  received,  through  the  Central  Museum,  Madras, 

T       ,       ,   .    o    .,    .  "^  some  insects  said  to  have  proved  iniurious 

Insect  pests  iii  South  Arcot.  i       i         -n        ■  • 

to  chambu  [Pencillaria  spicala)    and   cholum 

{Sorghum    vulgare)   in   the  South    Arcot    District    in    December    1891. 

The  insects  prove  to  belong  to  two  species,  the  first  of  these  is  Nezara 
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virviuia  h'xnn. — a  cosmopolitan  Pentatomid  which  hag  previously  been 
pent  to  the  Museum  as  occurring'  on  potato  {Solnnum  tuberoMum)  hahng 
ill  Hangalore.  The  second  is  a  small  Capsid,  which  is  as  yet  unnamed 
ill  the  Museum  colleetiuu.  Specimens  are  beiu^  sent  to  Europe  for 
preci^'e  identification.*  

In  a  paper  published  in  the  Journal  of  the  Agri.-Horticultural  Society, 

Calcutta,  Vol.  VIII,  ls9(),  Mr.  W.  Cold- 
Tusser  in  the  Punjnb,  i.       „       •  *     ^i  l'     \  e  l*        *. 

stream  pives  furtlier  particulars  of  his  at- 
tempts to  cultivate  Tusser  silk  worms  {JntA&rfsa  mi/lUtn)  in  the  Pimjab. 
The  experiments  were  chiefly  conducted  in  Hoshinrpur  and  Lahore,  and 
tliey  extended  throug^h  several  yeiirs.  The  outturn  of  cocoons  seems  to 
have  been  very  unsatisfactory,  but  as  the  result  of  his  experiments, 
Mr.  Coldstream  concludes  that  the  cultivation  of  the  Tusser  silk  worm, 
as  a  cottajje  industry,  is  by  no  means  impossible  in  the  submontane 
districts  of  Northern  India  where  the  Zizyj^hus  jujnba  tree  flourishes. 


In  July  1890  a  specimen  of  the  Acridid  Pcerilucera  picfa  Fabr.  waM 
furnished,  throujjh  the  Director  of  Land 
Records  and  Ajjriculture,  Bombay,  from 
the  Assistant  Political  Agent,  Jhalawii,  Kathiawar.  The  insect  wjis 
known  locally  as  Kfiapedi.  It  was  snid  to  breed  in  June,  July, and  August 
and  to  damnge  the  young  crops.  Khapedi  seems  to  be  the  general  local 
name  for  Acridid  grasshoppers  of  all  kinds,  and  Pacilocera  picta  Fabr. 
is  likely  to  be  only  one  of  a  number  ot  Acridida;  of  local  origin  which 
proved  injurious  to  young  kharif  crops  in  Kathiawar  and  Sind  in  the 
rainy  season  of  1890. 

In  the  early  part  of  September  1892  numerous  specimens  of  the 

^.  ,         Acridid  i^»rtrfo/«ifl  rfflr«fl/i.t  Thunb,,  were  for- 

Epacromia  dorsalia  in  Suul.  ii,,         i,-  -»r  i         .i 

warded    to   the    Indian     Museum    by    the 

Director  of  Land  Hecords  and  Agriculture,  Bombay,  with  the  informa- 
tion that  tliey  had  been  attacking  young  kharif  crops  in  the  Upper 
Sind  Frontier  district.  According  to  a  report  subsequently  furnished  by 
the  Deputy  Collector  of  this  district,  the  young  jowari  (Sorghum  wulgare) 
crop  over  an  area  of  570  acres  was  destroyed  by  thi**  insect  in  the  early 
part  of  the  kharif  season  of  1891.  The  Deputy  Commissioner  adds^ 
"  these  iusects  appear  generally  on  the  lands  situateil  in  the  vicinity  of 
the  hills  stretching  along  the  northern  bank  of  the  Desert  Canal,  and 
cause  considerable  damage  to  germs  of  kharif  crops  while  the  sowing 
operations  are  still  in  progress." 

*  Mons.  Lethierry  has  since  examined  thi«  insect.     He  determines  it  as  a  new  opcciea  of 
Calocori*  whicli  he  is  de8cri)>ing  under  tlie  name  uf  Caloeori*  amffnttattu. 
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Ill  February  189;J  information  was  received  throng-h  Messrs.  Jardine, 

Skinner    &   Co.,   of  considerable    injury    to 
Acrididaj  attac-king  tea.  ii-     j.i    -j!       \i       l-.i 

youno"  tea  [Lamctlta  tkezfera)    bushes  in  the 

Western  Doars  by  Acrididae.  Of  the  insects  forwarded  to  the  Agents, 
some  were  identical  with  specimens  in  the  Museum  collection  determined 
bv  Dr.  De  Saussure  as  bis  Catanlops  iudicns,  while  others  seemed  to  be  a 
variety  of  the  same  species,  characterized  by  the  absence  of  striped  mark- 
ings on  the  posterior  femora. 

Two  specimens  of  the  species  Acridinm  flavieorne  Fabr.  were  after- 
wards forwarded  as  associated  with  the  insect  first  reported.  In  the  end 
of  February  the  Manager  wrote  that  he  had  been  to  a  great  extent 
successful  in  destroying-  the  insects,  and  that  he  had  not  heard  of  their 
appearing  on  any  of  the  iiei<rhbourintr  gardens.  The  method  adopted 
was  hand-collecting  by  children  and  coolies,  who  were  paid  two  annas  per 
hundred  insects.  Up  to  the  date  of  his  letter,  the  Manager  estimated 
that  he  had  destroyed  31,770  insects  in  this  way,  with  the  result  that 
they  were  getting  so  much  scarcer  that,  at  the  time  he  wrote,  the  coolies 
were  only  bringing  in  about  25  per  cent,  of  the  daily  number  they  had 
been  able  to  obtain  when  baad-coliecting  was  first  started. 


Specimens  of  the  Acridid  Acridinm  (SRYuginosum,  Bnrmeister  were 
Acri(l.da3  in  Vizagapntam  forwarded,  in  the  early  part  of  August  I  891 , 
and  Cuddapah.  through   the  Madras  Museum,  from  the  Coi- 

leetorate  of  Vizagapatam  and  also  from  that  of  Cuddapah  for  identifica- 
tion. In  the  case  of  the  s|)ecimens  from  Vizagapatam  the  females  were 
found  to  have  their  ovaries  crammed  with  ripe  eggs.  Acridinm  arngi- 
nosum,  therefore,  is  likely  to  have  beeu  the  insect  referred  to  by  the 
Collector  of  Vizagapatam,  who  wrote  on  1  8th  July  that  a  flight  of  locusts 
bad  recently  visited  the  Royaghada  taluk  in  his  district  and  caused 
slight  damage  to  the  standing  crops.  He  noticed  that  these  locusts 
appeared  to  have  laid  eggs  whieh  had  iiatched.  The  winged  insects  had 
disappeared,  but  the  young  locusts  were  still  to  be  found  on  the  hills 
at  the  time  the  report  was  made. 

Acridium  aruginosutn  is  one  of  the  six  local  species  of  Acrididse  which 
have  been  reported  as  concerned  in  the  Madras  locust  invasion  of  1878. 
The  flight  of  locusts,  therefore,  which  visited  the  Vizagapatam  District 
in  July  1891  must  not  be  confused  with  the  flights  which  had  previously 
invaded  the  whole  of  the  Madras  Presidency,  and  which  consisted  of 
insects  belonging  to  the  very  different  species  Acridium  peregrinum  Oliv. 
which  had  made  its  way  across  India  from  the  North- West  Frontier. 

Unfortunately  no  record  is  forthcoming  of  the  pari  played  by  the  six 
local  species  of   Acrididae  which  were  reported    in  connection  with  the 
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M;i(lra-;  locust  itivusion  of  1H78,  l»ut  it  mjiy  be  worth  itoticin}^  that  in 
tl;c  ^ct  «)t'  s|>ocirncii8  thnt  leachtii  the  Iiuliuu  MiiKtMim,  ao  re»{x)iiMible  for 
Ihe  (]aiuii<>;e  that  was  <ionc  in  IS78,  Jcritlium  anti/ivoxum  was  represeiiteii 
\>y  more  Mpeciinens  tlian  any  of  ihe  other  speuifg,  t>o  it  may  |>erha|>8  have 
heen  the  iiisuct  refined  t»i  by  tlie  writers  of  must  of  llie  reporta, 
who  heuin  to  huve  noticed  but  uiic  kind  of  insect. 


In  November  1 81)1  a  number  of  Acrididic  were  forwarde<l  as  flie  h>ensU 

wiiicii   bad  lately  appeuretl  in    the   ChicncoW 
Acridtuw  ui  Gaiigam.  m  i    i       i.    i      / ,       •         /^  n  mi 

liduK  of  ihe  Uanjaui  LollpetoRite.     Ihe  tf|ie* 

cinions  proved  to  bflon;;^:  to  no  less  tliiin  six  very  di»tin<:t  species  of  grasa- 

h(»ppers.      The  following;  is  a  list  of  them  : 

(I)   llieiogljfphns  fnrcijer  Sauss.    (seven   speuimens  of   which    fiv«» 

were  immature),  {'I)    Ojrya  velox    Burm.  (two   immature  8|>ecimen8),  (8) 

Acrula  tuinta  Linn,  (two  mature  sptcimeus),  (4)  Enprepocnemis bramina 

Sauss.  (two  mature  sjieeimens),  (5)  Atractomurpku  crenulata  Fabr.    (one 

mature  specimen),  (»i)  KpacroniKt,  (l(ir»alin'\\\\n\h.  (one  mature  8|)<*eimpii). 

These  species  are  all  likely   to  attack  plants  and   may  perhaps  do  some 

dauia<;e  to  crops  over  restricted  arens,  hut  none  of  them  are   known   to 

occasion  any  such  widespread   injury  as  that  which  is  often  done  by 

nn^r.itorv  locusts. 


In   April    181)1    a  number   of  Aerididse    collected   in  Meywar  were 

,,    .  forwarded  to  the  Museum,  timiuuh  the  Gov- 

AcrUlidiD  in  Meywar.  ,       ,.    tv       *  .i        a  ^xh 

ernmeut    ol    India,  from    the   Agent  to  the 

Governor-General  iu  llajputana.  They  were  thought  to  have  been 
associated  with  the  locust  invasion  of  Meywar,  but  it  is  more  probal)l<> 
vhat  they  were  merely  representatives  of  local  species  of  Acridid»  that 
wfreto  be  found  alter  the  llighlsof  thfl  true  locust  {Aeridinm  peregrimHM 
Oliv.)  had  passed  away.  The  insects  have  been  compared  with  the  speci- 
mens in  the  Museum  collection  named  by  Dr.  De  Saussure,  and  have  been 
identilicd  as  tulluws  :  ten  specimens  of  Cat<int»p9  indteu*  Sauss.,  four 
iilHicimens  of  ChrotoyoHUs  trachifpleru*  Blanch  ,  cue  s|)ecimen  Kpacromim 
hrsalix  Tluinh.,  and  three  specimens  doubtfully  identitled  as  Trilopittia 
iitnulatii  Tliunb. 


A  number  of  specimens  of  the  large  green  Acridid  Pacilttetra  piela 
Fahr.  were  furwaidcd  to  the  Indian  Museum 
in  (Jctoher  Iryl  from  the  Uodavan  Distncl 
Details  of  tlh-  damage  done  bv  this  insect  have  not  yet  been  procured. 
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In  September  1S90  some  Acrididse,  known  locally  as  Kat  foring,  were 

forwarded,    through    the    Director    of   Land 
AcrididsB  in  Howrali.  „  ,  ja-u  t>  ii?  ^i 

Records  and   A<^rieulture,  Beng-al,  from    the 

Deputy  Collector  of  Howrah,    with  the  information  that   they  had  been 

damag-ing  the  immature  ears  of  paddy  {Oryza  saliva).     The  insects  were 

found  to  comprise  a  single  individual  of  the   species  Catanlops  axilhris 

Sauss.,  and    seven  specimens  of  a  species  of  Euprepoonemis  unnamed 

in  the  Museum  collection. 

The  following  Loeustidse  and  Acrididse  were  forwarded  in  June  1S91 
Grasshoppers  associated  with     ^Y   Captain  G.  C.  Parsons,   Deputy  Comtnis- 
locusts  in  Kohat.  sioner  of  Kohat.     They  were  found  associated 

with  the  destructive  locust  Acridium  peregrinum  Oliv.  in  Kohat,  hut  this 
association  is  thought  likely  to  have  been  accidental  only.  It  may  be 
useful,  however,  to  record  the  species  that  were  prevalent  at  the  time 
that  the  locusts  appeared.  The  species  sent  to  the  Museum  were  as 
follows:  — (1)  A  species  of  Mecapoda  (Loeustidse)  male  and  female. 
(£)  Acridium  melanocorne  Serv.  (Acrididse),  khalci  coloured  insect  with  no 
very  definite  wing  markings.  (3)  Acridium  arngiuosum  Burm.,  with 
stripes  on  the  back  and  sides  of  the  prothorax.  (4-)  Small  grasshoppers 
whifh  have  been  determined  as  Epacroniia  dorsalis  Thunb.,  Eaprepo- 
cnemis  bramina  ?  Sauss.,  and  SpHugonotais  sp. 


A  very  interesting  series  of  reports    on  the  subject  of  the  destruction 

,„,    „  ^  ,       ,        caused  amongst  locusts  of    tiie  species    Acri- 

I  he  Kosy  pastor  »crstt«  locusts.         .  .  .       .  '   , 

dium  peregnnum  Oliv.  in  the  Punjab,  by  tiie 

Rosy  pastor  {Pastor  rose^^s  Linn.),  which  is  known  as  the  Saudi ^  Ti'oia,  or 
Jowari  bird,  have  been  furnished  by  the  Secretary  to  the  Government  of 
India  in  the  Revenue  and  Agricultural  Department.  Reports  also  that 
have  been  furnished  through  the  Director  of  Land  Records  and  Agricul- 
ture iu  borabay  show  that  the  same  l)ird  has  long  been  noticed  as  very 
effectual  in  destroying  locusts  in  Sind.  The  species  to  which  the  bird 
belongs  has  been  determined  by  Mr.  W.  L.  Sclater  from  specimens 
received  from  Bannu,  Kohat,  and  Gujranwala,  forwarded  to  the  Museum 
by  the  Director  of  Land  Hecords  and  Agriculture,  Punjab,  through  whom 
also  most  of  the  reports  have  been  procured.  In  view  of  the  great  effect 
which  the  bird  undoubtedly  has  in  keeping  the  locusts  in  cheek,  it  has 
been  suggested  in  several  quarters  that  it  might  be  a  good  thing  to  take 
measures  to  have  it  protected  by  legislation.  It  seems  very  doubtful, 
however,  to  what  extent  any  such  measures  would  be  useful  in  the  end, 
in  view  of  the  great  injury  which  the  bird  is  said  to  do  to  grain  crops  in 
India. 

The  following  account  of  Pastor  roseus,  Linn   (the  ruse-coluuied  Star- 
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lii)Sr  (rr  Rosy  pnstor)  is  tokon  fn.in    Jerdon'i  litrdi  of  Indi;  Volume  II, 

pige  833  :— 

"  It  usually  makes  its  appoarnnco  in  the  Deocan  and  Carnatic  aboat  NoTember, 
associating  in  vast  fl..ck»,  and  commitiing  ^jreat  devMUtiona  on  the  t'»ain  fielda.  more 
'pocially  on  thoHe  of  the  cliolinn  or  jowaree  {Andropogon  iorpku*),  whence  its 
familiar  name  in  the  Houth.  Mr.  Klliot,  in  his  manuscript  notes  quoted  in  rov  catalofcoe. 
nays  :  '  Is  very  voracinus  and  injurious  to  the  crops  of  white  jowaree,'  in  the  fields  of 
which  the  farmer  is  obliged  to  station  numerous  watchers,  who,  with  slings  and  a  long 
rope  or  thong,  which  they  crack  dexterously,  making  a  loud  report,  endeavour  to  drive 
the  dopretlators  away.  The  moment  the  sun  appears  above  the  horizon  they  are  on 
the  uing.  and  at  the  same  instant  shouts,  cries,  and  the  cracking  of,  the  long  whip* 
resound  frum  every  .^ide.  The  Tilliiicis,  however,  are  so  active  that  if  they  are  iibleto 
alight  on  the  stalks  for  an  instant,  they  cm  pick  out  several  giains.  About  0  or  10 
o'clock  A.M.  the  exertions  of  the  watchmen  cease,  and  the  'I'illiaers  do  not  renew  their 
plundering  till  evening.  After  sunnet  they  are  seen  in  flocks  of  many  thuasands  re> 
tiring  to  the  trees  and  jungles  for  the  night.  They  prefer  the  half-ripe  jowaree,  whilst 
the  farinaceous  mutter  is  still  soft  nnd  milky.  When  they  can  no  longer  get  grain* 
they  feed  on  various  giass  nnd  other  seeils,  flower-buds,  fruit,  and  also  on  insects,  seek- 
in>;  them  on  the  ground,  but  they  are  rarely  Ke^-n  with  entile  in  India.  The  Telugu 
name  is  derived  from  the  nwrne  of  a  plant  whose  fruit  thev  are  particularly  fond  of. 
Mr.  hlytb  remarks  that  '  tliey  visit  the  neigbbonrhood  of  Calcutta  only  at  the  end  of 
the  cool  soaxon,  when  flocks  of  them  are  not  unfrequently  olwerved  upon  the  arboreal 
cotton  tree  then  in  Uoom.' 

*'  lUirgess  states  tliat  he  has  seen  them  busily  feeding  on  the  flowers  of  the  leafless 
c.^icr,  a  slirub  very  common  in  the  Peccan,  on  the  bjiuks  of  tlie  Ixrger  rivers.  Dr. 
.Adams  sa.vs  tiiat  '  it  is  very  abundant  in  the  Punjab,  commitliui;  great  havoc  on  the 
grain  there.'  In  the  north-west  of  India,  and  in  Afghanistan,  they  devour  larue 
quantities  of  mulben-ies  in  spring,  hence  called  the  '  Mulherrvbini '  in  the  north- 
west,  disappearing  alterwards.  Tbey  nt  times,  however,  feed  mucb  or.  insects,  and  are 
called  the  '  lociist-eater'  in  Persia,  »<cording  to  Chesney.  They  do  not  breed  in  this 
country,  qui. ting  the  south  of  India  in  -March,  but  lingering  in  tlie  north  a  month  or 
s.)  longer.  It  is  ascertained  that  they  breed  in  vnst  numbers  in  Syria  and  other  |»artj» 
or  ^Vestern  Asia,  in  rocky  clills.  Burgess  states  his  belief  that  they  breed  in  India 
somewhere,  and  was  informed  by  a  native  that  they  do  breed  in  the  (ib&ts.  This  how- 
ever is.  doubtless,  totally  without  foundmion.  Mr.  I>ayard  states  that  one  year  he  saw 
large  tlocks  of  these  birds  in  J  uly,  that  they  remained  only  a  week,  nnd  th^n  disappeared. 
They  were  entirely  unknown  to  the  Natives.  Burgess  also  states  timt  in  1860,  to- 
wards the  em!  of  August,  he  saw  a  large  flock  of  the  rose-colonied  st.rlings  feeding  on 
insects  in  an  open  field.  These  instances  of  their  apj>earing  soeasly  ar^  very  unusual, 
and  more  especially  tlieir  occurrence  in  Ceylon  in  July,  by  which  lime  the  young  could 
only  have  been  just  fairly  fledged." 

Mr.  M.  F.  O'Dwyer,  Settlement  Collector  of  Gnjranwala,  quotes  an 
iuterestiuj,'  Hindoo  lejjeud,  to  the  effect  that  in  res|H)n8e  to  the  prayer*  of 
the  people,  the  locusts  have  hcen  imprisoned  in  a  deep  valley,  surrounded 
by  impenetrable  mountains  in  the  west  of  the  Himalayas.  .  The  exita 
from  this  valley  are  guarded  by  Ttlliart  (rosy  pasttors),  commissioned  by 
iienven  for  the  pttrpose.  Now  and  then,  when  the  sentinels  fail  in  their 
<luty  ..f  watch  and  ward,  the  locusU  cscniie  and  are  hotly  pursued  by  the 


82  Indian  Mnseuvi  Notes.  [  Vol.  IIL 


Tilliars,  wlio,  unable  to  drive  tlieti  back  to  tlieir  prison  in  the  bills,  slay 
them  wholesale. 

The  orifrin  of  this  le^-end  is  supposed  to  be  the  fact  that  the  locusts 
and  7'-s7/?arA' <^enerally  arrive  in  Gujranwala  from  the  direction  of  the 
bills  at  about  the  same  time  in  the  spring.  It  has  been  noticed  also 
that  when  the  locusts  enter  a  g-rain  field  the  TiUiars  do  not  pursue  them 
into  it,  hut  station  themselves  all  round  its  borders  and  kill  the  locusts  ::s 
they  issue  ftrtb. 

The  following-  are  abstracts  of  the  information  that  has  been  received 
upon  tlie  subject  of  this  bird  : — 

The  locusts  in  parts  of  ISind  in  1889-90  were  reported  to  have  been  extenniiiHted 
hyjowari  bird?,  which  did  not  attempt  to   eat  the  locusts,  but   snipped   them   in  two 
and  left  them.     In  Khandesh  also,  iu  1883,  the  jowari  bird   or  rose   pastor    was  men 
tioiied  by  Mr.  Ommanney  as  a  great   enemy   of   the  hicusts.^     (Annual    lleport,    Di- 
rector of  Land  Records  and  Agriculture,  Eombuy,  1889-90). 

In  the  Civil  and  Milituri^  Gazette  oi  24tli  July  1891  it  is  reported  that  a  bird 
known  by  tlie  Afgliaus  as  Saueh  has  appeared  in  vast  numbers  in  the  provinces  of 
Jellalabad  and  Lsitaband,  and  done  much  ^o^A  in  destroying  hicusts. 

Major  H.  P.  Leigh,  Deputy  Commissioner,  Kohat,  writes  (27th  August  1891), 
tbat  all  tlie  natives  he  has  questioned  a^'ree  in  describing  the  Sanch  bird,  said  to  have 
appeared  in  sncii  largre  numbers  in  Afglianistan,  as  a  Tiliar  (starling  or  rosy  pas- 
tor). This  bird  appears  in  Kohat  in  large  numbers,  mixed  up  with  large  flocks  of  Kabul 
sparrows,  when  the  mulberries  are  ripe,  and  migrates  down  coun'ry,  re-appearing  in 
the  autumn  on  its  way  north.  The  flocks  chjitter  tremendously  nnd  d;isli  from  tree  to 
tree,  but  have  not  been  notictd  on  the  j:;round.  Tiie  bird  is  known  in  Kohat  as  Kan- 
gira,  and  it  preys  on  the  locust,  though  curiously  enon<;h  it  has  been  almost  astrantrer 
in  Kohat  during  the  past  year,  perhaps  because  it  found  such  abundant  food  among  the 
locust  swarms  in  Afghanistan  and  adjacent  countries.  It  is  said  that  the  jSTaw^jra 
if  iu  small  numbers,  will  not  face  a  dense  flight  of  locusts. 

In  a  letter,  dated  29th  August  1891,  Major  H.  P.  Lei^'h,  Deputy  Commis- 
sioner, Kohat,  recorded  the  alleged  destruction  of  a  flight  of  locusts  by  the  rosy  pastor. 
Specimens  of  the  bird  were  at  tbe  same  time  forwarded  to  the  Indian  Museum  and 
identified  by  ?.lr.  W.  L.  Sclater.  The  Tehsildar,  who  was  sent  from  Kohat  to  arrange 
tor  tlie  destruction  of  some  locusts  wbicii  has  apfieared  in  the  neighbourhood,  reported 
that  the  swarm  had  been  destroyed  by  the  starling.  He  watched  them  for  some  time, 
and  noticed  that,  after  killing  a  dozen  or  so  of  insects,  the  bird  would  fly  off  to  water, 
cleanse  its  bill,  and  begin  again,  appearing  rather  to  kill  the  locusts  for  amusement 
than  for  food,  as  it  left  tbem  in  the  most  mutilated  condition. 

The  Deputy  Commissioner,  Deia  Ghazi  Khan,  wrote  (26th  August  1891)  that  the 
common  TilUar  or  starling  (r;)sy  pastor)  eats  locusts  greedily.  On  one  occasion  in 
July,  when  flights  of  Iccusis  invaded  the  station  of  Dera  Ghazi  Khan,  tiie  Tilliars  were 
said  to  have  flown  out  in  a  swarm  to  meet  them  and  attacked  them  fiercely.  The 
locusts  tried  to  avoid  them  but  did  not  succeed  in  doing  so,  and  were  beaten  off.  The 
damage  dona  iu  the  station  was  consequently  very  slight.  The  !Z'z7/i'jrs  are  most  numer- 
ous iu  Dera  Ghazi  Khan  from  about  the  middle  of  July  to  the  end  of  August. 


•  The  locusts  referred  ti>  by  Mr.  Ommanney  probably  belonged  to  the  species  Acri- 
dium  succiiictum  Liun.,  which  invaded  the  whole  of  the  Bo'ubay,  Decern  and  Koukau  in  the 
yiurs  18S2-83. 
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SpeciinenH  of  the  Rtwy  pastor  (Pi**/or  rot0tu)  w«r«  forwftided  (Hth  S^trmber  1891) 

by  Dr.  K.  Chaiul,  Civil  Siii';>ooii,  Giijraitwtklt,  as  very  efFectunl  in  dontruyiiig  liiotiiti. 

'I'ho  Pepiity  CommisHioiier,  Dcra  iHiiiail  Khun,  wrotn  (Ut  Si-pfismbrr  lS9l)  thnt 
Suni'h  is  Wlioved  to  lie  the  Yiixafzai-Cuiilitii  for  u  Mtnrliiig  known  iis  2'iltiar  in  Hindi 
and  Sirokka  in  Fafhtii.  Ho  notod  that  the  biid  eat»,  or  rather  dewtruyt,  loca»ts  in 
a  most  vorociouH  manner. 

On  7tli  Dctobor  18U1  spot  imt-ns  of  tho  Saueh  bird,  naid  to  have  destroyrd  a  Urge 
ninubor  t>f  locuBts  in  th«)  Hannii  di^t^ict,  were  forwarded  to  the  Indinn  MuMam  by  the 
Director  of  Land  ll»'coi-d«  imd  Aj?riculture,  Punjab.  They  were  identified  by  Mr.  W. 
L.  S«liiternH  bolonj^inj?  to  the  wpocie*  Pattor  roteua  Linn.  (R«>8y  pastor). 

The  Acting  Deputy  CommiHsioner  of  Thar  and  I'arkar,  Sind,  re|K)rt8  (21st  Dec- 
ember 1891)  that  the>ioar»  birds  have  very  materially  assisted  iu  clearing  the  dislnot 

of  locusts.  •     %f    1     - 

Tlie  Deputy   Comniis.^i.'nor,    Lahore,  n..lioert   that   the  Naib  Muliahz  Dattar  of 

Peshawar,  informs  him  tiiat  ikinch  is  llio  I'atlian  name  for  the  bird  known  iu  Lithore 

OS  Tilliur  (Uo.<y  pastor). 

A  tachiiiul  parasite  has  IwtMi   disoovered   which    ii!  tacks  the    winired 

„...,,  .  i,A'mo)i\,\\Q\oc\\st  Acridiain  peregfinu'iiO\\yi. 

Tacninid  locust  parasite.  __         ,,.  .i^^i.^ii  » 

III  Juno  iHvil  it  was  reported  that  the  locusta 

in  Sind  were  dying  in  large  numbers  from  the  attack  of  this  parasite, 
and  there  is  evidenca,  also  to  show  that  it  was  to  be  foutid  amongst  locusts 
in  other  phices.  The  attempts  that  have  been  made  iu  the  Indian 
Museum  to  rear  the  parasite  have  not  as  yet  been  very  successful, and  the 
paucity  of  the  s))eciinen8  that  have  been  sent  to  tha  Museum  tends  to 
show  that  the  parasite  is  scarcer  than  has  been  supposed.  In  any  ease, 
however,  the  occurrence  of  a  parasite  which  must  necessarily  cause  the 
death  of  every  locust  it  attacks,  is  of  interest,  as  the  species  may  at  any 
time  increase  so  as  to  become  a  most  effectual  check  upon  the  multipli- 
cation of  the  locusts,  and  in  this  ciise  it  would  be  a  very  valuable  ally  as 
it  attacks  the  winged  locusts,  which  are  just  the  ones  that  are  most  ditli. 
cult  to  deal  with  by  artificial  methods.  The  habits  of  the  parasite  have 
only  been  partially  traced  as  yet,  but  what  has  been  observed  corresponds 
so  closely  with  the  habits  that  obtain  amongst  other  members  of  the 
same  group  of  insects  that  we  may  .«;afely  infer  the  remainder. 

The  parasiite  is  a  two-winged  ily,  not  unlike  a  very  large  house  fly. 
It  is  related  to  the  Tr^eolyga  bomb^cU  Becher,  which  attacks  silk  worms 
in  Bengal.  Like  other  Taehiuids  it  no  doubt  deposits  its  eggs  ujwu  the 
locust's  body,  and  the  grubs  that  have  been  found  atUiched  to  the  muscles 
in  the  thoracic  cavity  of  the  locust  are  no  doubt  the  ones  that  have 
hatched  out  from  these  eggs  and  tunnelled  their  way  througli  the  tissues* 
The  grubs  that  have  been  found  are  white  legless  larva)  about  the  size 
of  large  grains  of  boiled  rice.  They  have  their  anterior  end  pointed  and 
armed  with  a  pair  of  sharp  mandibles.  VVheu  lull-grown  they  no  duubt 
cut  their  way  out  «)f  the  locust's  body  and  make  their  way  into  the  ground, 
where  they  transform  into  little  brown  bean-shaped  pupse,  and  iu  this 
state  they  lie  until  the  bean-sh;iped  pupal  case  spUts  and  the  fly  emerges 
rcily  to  seek  a  mate  and  to  lay  eggs  of  its  own, 

c 


3i  In  dill  n  Miisemu  Notes.  [  Vol-   IIL 

The  following  notes  show  how  the  question  now  stands — 
On  dissecting  a  specimen  of  tlie  locust  Acri'lium peregrinuin  Oliv,  taken 
hy  Dr.  L.  A.  Waddell  in  the  Red  Sea  on  29tli  Au<>ust  1^90,  grubs  of  a 
Tachinid  parasite  were  found  embedded  in  the  tissues  of  the  thorax. 

One  of  the  specimens  of  Acridiiim  peregrinum.  taken  from  a  flight 
which  appeared  on  27th  Maj^  1S91  in  Goliilwad  Prant,  Kathiawar  (for- 
warded by  the  Assistant  Political  Aj^ent,  Gohilvnid  Prant),  was  found  to 
have  two  similar  grubs  embedded  in  its  thorax. 

On  the  26th  June  1891  the  Deputy  Commissioner  of  the  Upper 
Sind  Frontier  District  noticed  that  the  locusts  were  dying  in  large  num- 
bers from  the  effect  of  a  grub.  Numerous  specimens  of  Acridinm  2)ere- 
grinum  were  forwarded  in  alcohol,  and  from  these  two  similar  'I'achinid 
grubs  were  obtained.  One  of  these  grubs  was  found  loose  in  the  alcohol 
in  which  the  locusts  were  pre-:erved,  and  the  second  was  dissected  out  of 
the  thoracic  cavity  of  one  of  the  locusts,  where  it  was  found  attached  to 
the  muscles.  Careful  dissection  of  all  the  other  specimens  that  were 
forwarded  failed  to  reveal  any  more  grubs. 

On  27th  August  1891  Mr.  C.  F.  Elliot  of  the  Forest  Department 
in  Baluchistan  forwarded  specimens  of  Acridinm  2Jei€grimiiii.  infested  by 
similar  grubs  which  he  noticed  were  very  prevalent  amongst  the  locusts 
then  to  be  found  in  his  neighbourhood. 

On  29th  August  1891  Major  H.  P.  Leigh,  Deputy  Commissioner 
of  Kohat,  forwarded  numerous  sjjecimens  of  Acridium. peregrinum  said 
to  be  infested  by  the  parasite.  From  these  a  single  specimen  of  the 
Hy  was  obtained,  but  so  much  damaged  as  to  be  unsuited  for  precise 
determination. 

On  7th  October  1891  further  specimens  of  the  same  locust,  said 
to  be  attacked  by  the  j)arasite,  were  forwarded  by  C.  E.  S.  Steel,  Esq., 
Deputy  Commissioner,  Upper  Sind  Frontier,  Sind,  but  specimens  of  the 
mature  insect  were  not  obtained. 


In  the  early  part  of  April  1891   a  vast  number  of  small  Dipterous 

T        ,  .  insects,  much  like  diminutive  house  flies,  were 

Locust  egg  parasite.  .  >      •    • 

reared  in  the  Museum  from  a  set  of  Acndium 

peregrinum  Oliv.  eggs  received  from  Peshawar.  The  flies  emerged  in 
jj;reat  number  from  the  ^^^^^^  masses,  and  as  each  fly  was  probably  re- 
sponsible for  the  destruction  of  at  least  one  locust  ^^^r,  the  effect  of  the 
parasite  in  reducing  the  numbers  of  the  locusts  must  be  very  appreciable. 
Specimens  of  the  fly  were  sent  to  Mons.  J.  M.  F.  Bigot,  who  identified 
them  as  belonging  to  a  new  species  of  Anthomyia,  which  he  proposes  to 
name  AntJiomyla  pe^shawarensis.  It  may  be  noticed  that  an  allied  species 
{Anthomjia  angust'ifrom)  has  been  found  to  attack  the  eggs  of  the  Rocky 
mountain  locust  {Caloptenus  spretus)  in  America;  Dr.  Riley,  the  United 
States  Entomologist,  indeed  estiinates  that  as  much  as  10  per  cent, 
of   the  eggs  laid  by    the  Rocky   mountain  loMUst  are  destroyed  by  it. 
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'I  ho  precise  life  history  of  the  Indian  species  is  not  yet  known,  but  it  is 
])robiibly  himihir  \o  that  of  its  American  relation^  which,  uccurding  to  Dr* 


Riley,  deposi^-s  its  own  minute  eg^gs  in  the  gronnd  close  to  where  the 
locust  has  previously  laid  its  ej^gs.  Minute  majrgots  rapidly  batch  out 
from  the  fly's  ejjgs,  and  bore  their  way  into  the  ejrp  mass  of  the  locust 
where  they  feed  upon  the  contents  of  the  locusts*  eg^jfs,  and  finally  trans- 
form into  little  brown  pupa),  from  which  the  flies  emer^re  ready  to  lay 
more  eg^s,  and  thus  repeat  the  cycle  of  their  existence.  The  figure 
shows  the  image  of  Anthomyia  pesAawarensU  Biirot,  with  much  <>nlar«;ed 
diagrams  of  wing,  antenna  and  leg.  The  natural  size  of  the  image  is  in- 
dicated by  the  hair  line. 


In  May   1891  Mr.  W.  R.  H. 

Au  etuMii^'  of  tiic  ^oiuii;  locust. 


"  A  black  beetle,  prububly  of  ihe  k 


Merk,  Deputy  Commissioner,  Peshawar, 
forwarded  specimens  of  Carabid  beetle 
which  has  been  identified  as  Calotoma 
orientale  of  Hope.  This  insect  was  said 
to  have  b*»en  observed  in  vast  number 
in  the  Peshawar  district  feeilinjj  voraci- 
ously upon  the  young  unfledged  locusts. 
The  locust  referred  to  is  Aeridinm  pere^ 
grinum  Oliv.  which  has  been  doing  so 
much  damage  in  Northern  India  duriog 
the  last  ffW  years.  In  a  report,  dated 
19th  June  1891,  forwarded  to  the 
Museum  by  the  Commissioner  of 
Peshawar,  Captain  C.  G.  Parsons, 
writes  :— 
iud  Mr.  Merk  seut  a  specimen  of  lo  Cakatta 
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attached  tliem  with  avidity.  These  beetles  seein  to  be  bred  out  of  the  faeces  of  the 
cattle,  from  which  nest  they  appear  in  great  numbers  after  the  dropping  is  a  day  or 
two  old.  The  large  nnmbers  of  transport  animals  which  have  recently  passed  through 
the  district  to  the  Mirauzai  Expedition  have  caused  the  origin  of  large  quantities  of 
these  beetles,  and  they  were  the  locusts'  most  determined  foe." 

The  figure  shows  the  beetle  natural  size. 


In  the  CoitiptesRendusdes  Seances  de  la  Societe  de  IJiologie,  Paris, 

,  ,.  9th  January    lS9:i,   Moiis.     A.  Giard  g-ives 

Fungoid  locust  disease.  .     e     p  •  i  •       -,■ 

some  account  ot  a  rungoid  parasite  Lacknidinm 

acridiornm,  which  has  been  found  attacking  the  locust  Acridium  {Schis- 

tocerca)  peregrinum  Oliv.  in  Algeria.    Mons.  Giard  writes  that  this  fungus 

does  so  little  harm  to  the  locusts  that  it  is  quite  useless  to   expect  any 

practical  result  from  attempts  to  spread  the  disease  by  artificial  means. 

This  conclusion  is  of  interest  in  view  of  the  suggestions  that  have  been 

made   on    the   subject    of   disseminating    disease    by  artificial    methods 

amongst  the  hordes  of  the  same  locust  in  India. 


A  suggestion  has  been  made  that  it  might  be  worth    while  to  attempt 

„     ^ ,       ,         -i.    *„  i„A-„      t^'®    introduction  into  India  of  a  beetle   said 
Tread  locust  parasites  for  India. 

to  have  been  discovered  by  Sir  John  Lubbock 
in  the  Troad,  when  it  was  supposed  to  have  been  very  effectual  in 
keeping  down  locusts  by  destroying  their  eggs. 

The  insect  referred  to  is  no  doubt  the  parasite  exhibited  by  Sir  John 
Lubbock  at  a  meeting  of  the  Entomological  Society  of  London  held  on 
3rd  November  1880.  This  parasite  was  at  first  supposed  to  be  the  larva 
of  a  Cantharid  beetle,  but  afterwards  proved  (see  Proc.  Ent.  Soc. 
London,  1881,  page  xv)  to  be  the  larva  of  a  two-winged  fly,  which  seems 
to  have  very  similar  habits  to  thoee  of  the  Anthomyia  peshwarensh  Bigot, 
noticed  on  page.  34.  Anthomyia  peshwarensis  already  exists  in  vast 
numbers  in  Inciin,  so  the  place  proposed  to  be  filled  by  the  introduction 
of  the  Troad  species  is  already  at  least  partly  occupied ;  besides  this, 
however,  if  the  Troad  species  were  able  to  attack  the  Indian  locust 
{Jcridtum  peregrinum),  it  would,  in  all  likelihood,  liave  already  found 
its  way  to  India,  for  there  is  no  geographical  obstacle  of  sufficient 
magnitude  to  prevent  the  spreading  of  such  an  insect  as  the  Troad  locust 
fly  from  the  'I'road  to  the  Punjab  Tiie  locust,  indeed,  for  whose  de- 
struction it  has  been  proposed  to  introduce  the  parasite,  already  ranges 
over  most  of  the  intervening  countries,  and  tlius offers  every  facility  for 
the  purpose. 
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niiriuij  tbe  post  year  a  very  large  number  of  reports,  mnny  of  lliem 
LocuiU  ill  Kohnt.  illustrated  by  «|)ecimen8,  liaive  betn  forwirdt^ 

to  tho  Indiuii  Mtixeuiii  from  all  purts  of 
India,  in  connection  with  the  locusts  which  have  been  8o  widely  pre- 
valent. With  a  few  unimportant  exceptions,  these  locustK  have  all  be- 
lonjjed  to  tbo  species  Acridium  pereprinum  Oliv.,  which  is  the  rhief 
iiiij;ratory  locust*  of  the  whole  of  Northern  Africa  and  South-Ea«tem 
Asia.  Ill  the  early  part  of  1891  a  detailed  report  was  issued,  in  which 
the  information  coUeuted  on  the  subject  of  this  insect  was  brouc^ht  down 
to  tho  let  December  i89U.  The  present  numlier  of  the  i\We*  contiins 
what  has  since  been  ascertained  on  the  sul>ject  of  its  )>revalence  in 
Northern  Africa,  Persia,  and  Turkish  Arabia,  also  on  the  subject  of 
the  parasites,  disease,  and  other  natural  enemies  that  attack  it.  The 
reports  relating  to  its  presence  in  India  are  so  numerous  that  they  will 
take  some  time  to  arrange.  In  the  meanwhile  we  take  the  liberty  to 
quote  tlie  following  from  Captain  C.  G.  Parson's  interesting  account 
of  the  invasion  of  the  Kohat  district,  as  it  is  very  typical  of  what 
occurred  plsewhere.  This  report  is  dated  19th  June  1891.  It  was  for- 
wartled  to  tlio  Museum  by  the  Commissioner  uud  Superintendent  of  tho 
Peshawar  Division : — 

"  There  h:i8  been  immenxp  opportunitj'  for  ohserving  lociiRts  In  the  Kohat  dint rict 
for  about  the  middle  of  April  tlic  pinina  of  tho  Kohat  TahMJl  became  ah've  with  youni: 
ones  of  the  Povejrrinum  s|)ecie3  which  niarohed  down  from  egg-beds  which  principally 
lay  beyond  the  border  in  the  U>wer  part  ofthf*  liills.  Great  elTortH  were  m.ido  to  drive 
these  Inrvio  into  trenches,  and  enormous  numbers  were  destroyed  by  mere  hurinl  in  thin 
way,  but  the  insects  were  too  nnmerous  for  a  thinly  populated  district  to  cope  with, 
and  they  bc^vn  to  appear  from  nil  sides.  As  they  got  bipger  and  developed  into  tho 
st«j:e  (bright  yellow  green)  antecedent  to  fledj^ing,  vast  armies  marcheil  directly  u)X)n 
the  well  wooded  station  of  Kohat.  They  invaded  every  quarter  of  it.  Iheyoroased 
tlio  roads  resolutely,  swain  the  water  courses,  climbed  the  walls,  filled  the  coinponnds* 
and  scaled  the  trees,  palings,  walls  of  houses,  and  telegraph  poles.  There  wan  no  nook 
or  corner  that  was  not  alive  with  these  hopperi*,  and  wherever  vegetation  «rai»  thick  it 
was  seething  with  them.  In  a  very  few  days  the  trees  be;;an  to  thin,  and  in  ten  day« 
th(M-e  were  no  leaves  loft  anywhere.  The  sta^ion  had  all  the  appearuice  of  winter. 
Tho  gardens  were  stripped,  clean,  rose  bushes,  vines,  flower*,  and  every  kind  of  plant 
bein<;  devoured  wholesale.  Trees  with  soft  l>ark,  and  supple  bushes,  were  so  damaged 
that  their  stems  and  lH)ughs  were  skinned.  The  only  tree  which  the  hopper*  disliked  for 
food  was  the  "  HaUain  "  or  Persian  lilac,  and  these  trees  liave  alone  remained  green,  aad 
for  some  reason  the  only  flower  they  eschewed  wan  the  larkspur.  Whether  all  the  trocw 
and  bushes  will  recover  or  not  is  a  matter  of  conjecture,  but  the  Shish!%m  and  .Mulberry 
trees  ana  others  are  beginning  again  to  shoot.  1  saw  several  Farasb  (Tamari^tk)  trees 
with  their  trunks  red  and  raw  from  base  to  top  where  they  bad  been  stripped  of  bark. 
By  the  way  the  hoppers  swarmed  npand  remained  packed  on  the  telegraph  poles;  they 
appeared  to  attempt  to  eat  even  their  dry  wood.  The  station  exhaled  the  most  offen- 
sive odours,  for  dead  or  alive  the  masses  of  insects  stunk.  Many  of  them  entered  the 
houses  and  ate  holes  in  curtains  and  hangings.  It  was  impossible  to  keep  the  rooms 
free  of  them.     By  congregating   in  one  place   in  this  way  they   they  laid  themselves 
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open  to  immense  destruction.  As  much  as  600  maunds  of  them  were  collected  and 
huried  in  one  da}',  and  every  day  the  destruction  amounted  to  hundreds  of  maunds, 
nearly  all  the  undetained  citizens  laboured,  for  one  rupee  was  given  for  each  maund 
weighed.  The  troops  also,  and  the  boys  of  the  large  High  School,  were  etigaged  in 
destroying  them.  Their  collection  was  very  simple,  as  they  could  he  shaken  oif  the  trees 
by  thousands  into  sheets  held  below.  Four  men  could  collect  a  maund  in  verj'  little 
time.  There  were  three  weighing  stations  established,  and  the  District  Funds  were 
freely  drawn  upon.  Some  40  paid  Lbourers  were  entertained  for  special  destruction 
in  difficult  places,  but  the  paid  labourer,  unless  watched  the  whole  day  lon<r,  contents 
himself  with  simply  driving  the  insects  about  instead  of  killing  them  with  his  flail. 
On  the  energy  of  Mr.  Casson,  the  Assistant  Commissioner,  seconded  by  Tahsiidar 
Abdul  Quyum,  the  success  of  the  operations  depended.  Both  these  officers  worked 
with  a  will.  Mr.  Casson  spent  several  days  in  trying  to  save  the  municipal  garden  by 
himself  setting  an  example  in  manual  labour.  Owing  to  his  energy  and  the  tahsildars' 
the  destruction  was  very  wholesale.  After  ten  days  the  majority  of  the  hoppers 
moulted  their  skins,  and  after  waiting  to  get  strength  of  wing,  by  degrees  the  whole  of 
them  left  the  station,  where  in  any  case  there  was  no  food  left  for  them. 

"  As  to  the  time  locusts  lay  their  eggs  there  is  great  room  for  conjecture.  At  the 
present  moment  ^or  at  any  rate  to  within  the  last  few  days)  in  the  western  portion  of  the 
district  the  AcriSium  peregrinum  was  obtainable  in  every  phase  of  development  from 
the  eggs  to  the  fully-fledged  itisect.  The  process  of  egg.hatching  has  therefore 
continued  from  the  beginning  of  April  to  the  beginning  of  June  in  a  tract  of  country 
where  the  difli'erence  of  elevation  only  causes  a  slight  change  of  climate.  It  may  be 
that  the  presence  of  hills  accounts  for  this  discrepancy,  eggs  in  hills  either  taking 
longer  to  hatch  or  being  laid  later.  A  Financial  Commissioner's  circular  of  ]884  says 
that  July  is  the  ovipositing  month  of  the  Punjab  locust,  but  1  don't  think  this  can  be 
the  case.  It  is  more  likely,  as  Dr.  Cotes  states,  that  August,  September,  and  October 
are  the  months  for  the  second  layings.  1  do  not  think  the  recently  tledged  insects  now 
flying  about  will  lay  for  some  time.  It  should  be  curious  to  see  when  the  next  swarms 
of  larvai  will  appear  in  this  district  (for  the  ones  now  appearing:  must  be  late  ones  of 
the  April  or  spring  brood).  If  the  larvae  appear  ajrain  during  this  autumn,  it  will  be 
clear  that  there  are  without  doubt  two  laying  seasons  in  this  quarter. 

'•■  The  enemies  of  locusts  were  birds,  beetles,  and  dogs,  and  the  locusts  also  preyed 
upon  one  another.  Birds  did  them  very  little  damage,  only  attacking  them 
occasionally.  Pariah  dogs  devoured  hoppers  with  relish.  A  black  beetle,  probably  of 
the  kind  Mr.  Merk  sent  a  specimen  of  to  Calcutta,  attacked  them  with  avidity.  These 
beetles  seem  to  be  bred  out  of  the  faeces  of  the  cattle,  from  which  nest  they  appear  in 
great  numbers  after  the  dropping  is  a  day  or  two  old.  The  large  numbers  of  trans- 
port animals  which  have  recently  passed  through  the  district  to  the  Miranzai  Expedi- 
tion have  caused  the  origin  of  large  quantities  of  these  beetles,  and  they  were  the 
locusts'  most  determined  foe.  When  the  hopper  has  just  moulted  his  skin  he  is  for 
some  hours  a  most  helpless  creature,  and  in  this  state  is  often  made  a  prey  of  by  active 
hoppers  still  unfledged.  Being  no  entomologist,  I  offer  the  remarks  about  the  speci- 
mens I  send  with  diffidence,  but  any  contribution  of  information  is  of  value  in  connec- 
tion with  an  insect  of  whicli  the  best  informed  know  very  little." 


In  the  spring  and   early  summer  of    1891  the  whole  of    Northern 

,       ^  .    »,  Africa  was  invaded  bv  locusts  of  tlie  species 
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Acridiirn  peregrmumKJiw.    1  his  locust  (unlike 

the  insect  which  proved  injurious  in  Algeria  in  the  years  1887-89)  is  the 
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one  wliich  lias  been  deftrncHve  <lnrin«»  the  pn§t  few  yeiirs  in  India,  so 
the  history  of  the  invasion  and  the  inciiit hits  taken  to  ooml>at  it  in  Africa 
are  of  particular  interest.  Resides  beinjy  di'Rtnictive  in  India,  /icridtHm 
peregriuHm  has  been  very  prevalent,  during^  the  pa«t  few  yforx,  in 
Raluehistan,  Persia,  and  ah>n^  the  Ked  Sea  conRtu,  and  the  invanion 
of  North  Africa  shows  that  the  nnusuiil  niultiplioition  of  th*>  ftpecicN  haii 
not  been  conlined  to  those  of  its  breedinj^  (^rotinds  which  lie  in  8<Mith. 
Eastern  Asia. 

AcriiHum  peregrinum  has  lonjr  been  known  to  brpft]  in  the  Sahara 
dpsert,  and  every  few  years  it  invades  the  cnltivated  land  to  the  north. 
Alfifcria  in  particular  is  so  subject  to  invasion  from  this  species  that  a 
rej^ular  system  of  combatinfj-  it  has  had  to  be  inaujrtirattKl  by  the  French 
Government.  In  the  present  year  Tunis  and  Kcypt  seem  to  have  been 
the  chief  sulTerers.  Aijreria  and  Morocco,  however,  have  also  been 
invnded,  while  IVipoli  has  escape<l. 

Some  excellent  reports  have  been  most  court cusly  furnisbeil,  through 
the  Government  of  India,  by  the  British  Consuls  in  Tunis,  Al;,'cria, 
Tripoli,  and  Ejjypt.  In  the  cases  of  Tunis,  and  Al^^eria,  the  insect  is 
specifically  identified  in  the  reports  ns  belonizirff  to  the  species  AeiiiliHm 
peregrinutn  :  in  the  case  of  Ejyypt  it  is  referred  to  as  Aeridinm  migratoriumy 
but  as  the  specimens  that  have  been  picked  up  and  sent  to  the  Indian 
Museum  by  passinjj  ships  in  tiie  Red  Sea,  have  invariably  belonged  to  the 
species  ^<mV/f'«m  ;;<rr<'(7rt»«/«,  whi'h  has  also  heen  received  from  Persia  and 
Baluchistan,  it  will  probably  be  found  that  the  locnst  which  has  invaded 
l*l<;ypt  is  the  one  so  universally  prevalent  both  to  the  east  and  also  to 
the  west  of  that  country. 

The  history  of  the  invasion  of  Northern  Africa  in  1891  has  been 
very  similar  to  that  of  previous  invasions  of  the  same  rejfion  by  this 
li'cust.  The  chief  fliijhts  arrived  in  the  spring:  fr<»m  the  direction  of  the 
Sahara  desert,  and  laid  ejrrrs  which  hatched  in  the  early  summer.  The 
younjj  locusts,  which  emerjjed  from  these  e«rs?s,  acquired  winjjs  by  the 
middle  of  tlie  summer,  and  by  tiie  latter  part  of  the  summer  seem  to 
have  nearly  completely  disappeared.  A  jjood  deal  of  damage  was  done 
to  the  cro)>s  in  Egypt,  Tunis,  and  Algeria,  and  most  energetic  measures 
seem  to  have  I'cen  orgain*ze<l  by  the  respective  Government*  for  coml»«t- 
ing  the  pest,  the  result  being  on  all  hands  admitt*'d  to  have  been  very 
succet:srul.  The  methods  adopted  seem  to  have  been  verv  similar  to 
those  used  in  India.  They  consisted  chiefly  in  destroying  the  >onnjf 
locusts  by  driving  them  into  pits  or  lines  of  fire,  in  frightening  the 
winged  flights  off  the  crops,  and  in  collecting  the  eggs.  Of  tlieee 
measures  the  destruction  of  the  young  wingless  locusts  appears  to  have 
been  the  most  generally  successful.  In  Tunis  a  new  agent  that  seems  to 
have  been  very  useful,  both  in  destroying  the  young  locu^ts  and  abn  in 
lessening   the   terrible  smell  which    arises    from  their  dead  bi>ilies    was 
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creosote  oil.  T'liis  subtitauce,  which  is  known  as  "  Huile  lourde,"  is  de- 
sciibed  as  a  product  obtained  by  distilling- coal  tar  :  20,000  kilos,  of  it  were 
obtained  from  Oran,  where  the  invention  ori<rinated,  for  employment 
in  places  where  fuel  was  scarce,  but  the  destructive  effects  of  the  liquid, 
combined  with  its  antiseptic  properties,  caused  it  to  be  universally  pre- 
ferred in  Tunis  to  the  former  system  of  burning  or  crushing  the  locusts. 
The  liquid  costs  from  11  to  13  francs  per  JOG  kilos.  It  is  mixed  with 
one-and-a-half  times  its  bulk  of  water,  and  is  used  botli  for  sprinkling 
over  small  clusters  of  locusts  in  the  morning  and  evening  when  they 
are  banded  together,  and  also  for  pouring  over  the  masses  of  locusts  that 
are  collected  in  traps. 

The  chief  reports  that  have  been  furnished  on  the  subject  of  locusts 
in  Northern  Africa  are  as  follows  : — 

(i)  A  report  by  Mr.  Drummond  Hay,  on  the  methods  adopted  in 
Tunis  for  destroying  locusts,  originally  published  in  the  Miscellaneous 
Series,  189 1 ,  of  Her  Majesty's  Foreign  Oflice  in  London.  This  report  has 
been  reprinted  in  Volume  II,  No.  5  of  these  Notes. 

(ii)  A  report  on  the  incursion  of  locusts  in  Egypt  in  1891,  by 
Mr,  Williamson  Wallace  of  the  Tewfikieh  College  of  Agriculture  at 
Ghizeh.  In  Egypt  the  flights  appeared  in  the  middle  of  April  iS9I 
along  the  western  border  of  Egyjit,  extending  from  Minieh  in  the 
pouth  to  the  Mediterranean  on  the  north.  They  appeared  to  come  from 
the  west,  that  is,  from  the  direction  of  the  Sahara  desert,  which  has  long 
been  known  as  the  home  of  Acrirlium  peregrinnm.  They  coupled  as  soon 
as  they  arrived,  and  a  few  days  afterwards  they  began  laying  their  eggs 
in  the  ground.  The  eggs  hatched  three  weeks  after  they  were  laid,  and 
by  the  middle  of  May  the  ground  was  covered  with  young  wingless 
locusts.  These  young  locusts  became  full  grown  and  acquired  wings  in 
the  latter  part  of  June. 

Tiie  following  extract,  taken  from  Mr.  Williamson  Wsdlnce's  report, 
shows  the  measures  that  were  taken  in  Egypt  to  cope  with  the  pest:    — 

"  When  tlie  locusts  appeiired  in  Eg^pt  no  very  decided  effort  was  inade  to  destroj- 
f  Iietn.  Occupied  at  this  period  in  reproducing  their  species,  the  locusts  had  done  com- 
paratively little  damage  to  the  crops.  When,  however,  it  was  realized  thiit  they  had 
nctnally  bred  in  the  conntr\',  and  that.  Egypt  was  face  to  face  with  what  might  soon 
develope  into  a  national  calamity,  a  most  energetic  effort  was  made  to  get  rid  of  the 
plngne.  Orders  were  issued  from  the  Ministry  of  the  interior  to  the  Moodeers,  point- 
ing out  the  prravity  of  the  situation  and  instructing  them  to  use  every  means  in  their 
power  for  the  destruction  of  the  locusts.  All  available  Inspectors  were  despatched  to 
the  provinces  to  assist  the  Moodeers,  while  officials  were  drawn  from  other  depart- 
ments and  charged  with  this  special  work.  By  this  time,  namely,  the  loth  of  Ma3% 
the  locust  lad  sprend  to  every  province  of  Lower  Egypt,  except  Dakahlieb,  Menoufieh, 
and  rJliarbieh  Ufins:  the  most  affected.  It  was  found  that  tiie  eggs  had  been  principally 
deposited  on  the  sand  islands  along  the  course  of  the  western  branch  of  the  Nile, 
and  in  the  coHon  fields.     In  the  fields  occupied  by  the  winter  crops,  principally  wheat. 
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barley.  beiniH.  luid  ol<.»er,  witrooly  »ny  tfg*  were  to  Imi  found  ;  Ihe  groond  at  the  time 
beinj;  too  Imul  iind  dry  to  bo  pit-ro  d  by  the  (>vii>o«iioni  of  the  h>ouiit«.  'Ihu  retttiotinti 
of  tlie  iiifi'otod  Hien  whh  of  the  ^reat<>Ht  ponxible  adfnnta^e.  Th«  cotton  fifldi  were 
ooinpiriitivt<ly  empty  ;  the  young  cotton  pliiiU  ghve  little  oorer  to  the  IocubU,  and 
catiRcd  Hi  tie  or  no  obHtruction  to  the  u})erationa.  l!e»idoit  tbiii,  the  pro|>rii't4ir  of  ■ 
Cotton  field  at  once  re|>orted  the  presence  of  lovuatw,  >inoe  iniuiediate  action  could  alone 
save  his  crop. 

"  Tlie  ino8t  Kiinple  methods  of  destruction  were  found  to  be  the  meet  efieotoal,  aneh 
as  making  long  dry  troncheH  30  to  40  centimetres  deep  and  25  to  8<)  wide  nrar  to  the 
young  broods.     Jnto  those  trenches  the  locusts  were  driven  by  bandx  of  men  and  child- 
I  en,  often  numbering  sevenil  hundreds,  each    armed  with  a  palm  branch.     The  men 
whose  duty  it  was  to  dig  the  trenches  then  lined  themselves  along  the  further  nide  of 
the  trench,  open  which  the  earth  wan  thrown   to   prevent  any  locusts  from  escaping;. 
When  the  locusts  were  driven  into  the  ditch,  the  loose  earth  was  at  once  pulled  in  by  the 
band  of  people  who  had  driven  them,  and  tmuipled  down  firmly,  so  that  none  escaped. 
'liiese  methods  proved   very  successful  for  the  first  three  weeks,  while  the  locusts  wern 
comparatively  small,  and  before  they  bad  power  to  jump  out  of  the  ditches.     At  this 
stage,  therefor*,  the  ditch  system   became  less  useful,  the  locnstn  being  now  too  warj 
to  be  diiven  easily  into  the  trenches  ;   and   the  consequent  necessitated  deepening  of 
the  trenches  tnaterially   increased  the  cost   of   operations.     It   wss   found   that  when 
locusts  were  disturbed  on  open  ground,  such  as  a  cotton  field,  they  would  go  easily  into 
any  cover  that  was  within  reach,  and  remain  there.     Advantage  was  taken  of  this,  and 
wliatover  available  dry  material  there  was  in  the  neighbourhood  was   btken  and   spread 
in  patches   of  several  meties   in   diameter,  or  in  long  wide  strip*.     The  locosta  were 
then  driven  into  this  ambush  and  surrounded  by  the  oeople,  who  siinnltaneouslj  fired 
the  patch  all  round,  resulting  in  the  complete  destruction  of  the  l»cosUi.     The  dr^ 
stalks  of  maixe  were  plentiful  in  the  country,  and  made  excellent  fuel  for  this  purpooe. 
These  were  the  two  etfeutnnl  means   by   which   the  h>cust«   were  dest ro> ail  in  Kgrpt 
within  the  space  of  six  weeks.    Few  of  the  young  ones  ever  got  their  |>erinanent  win^fs, 
and  these  few  were  speedily  picked  up  by  birds,  the  common  crow  poeitivelj  feasting 
on  them. 

"Other  means  were  tried,  such  as  flooding  the  fields  where  eggs  had  been  foand, 
but  this  only  retarded  the  hatching  for  a  few  days  and  destroyed  the  crops.  The  lo- 
cust bus  considerable  swimming  powers,  and  will  cross  a  wide  canal  if  pushed  to  it. 
The  fellah  was  very  dif.posed  to  beat  the  locusts  with  his  palm  branch,  instead  of  drir- 
ing  them  forward  to  the  ditch,  which  often  resulted  in  the  greater  part  of  the  swiirm 
turning  and  escaping  behind  the  line  of  beaters.  The  screen  and  trap  system  of 
Cyprus  was  tried  with  considerable  care  on  the  Tewfikien  canal,  the  traps  in  this  trial 
Wing  lined  with  bricks.  I  rode  over  the  ground  a  week  later  and  found  few  locusts  in 
those  pits,  many  of  which  were  empty  ;  while  quantities  of  locusts  had  been  destroyed 
by  the  methods  I  have  described.  Short  screens  erected  immediately  in  front  of  lo- 
custs are  of  no  practical  use,  as  the  locusts  are  difficult  to  drive  on  to  them,  and  the 
erecting  of  the  screens  has  a  tendency  to  frighten  the  locusts  and  to  cauM  them  to 
change  their  line  of  march.  This  system  is  only  useful  where  locusts  are  known  to 
exist  on  waste  ladds,  and  several  miles  of  screens  are  erected  alonj;  the  ed^o  nf  the 
cultivated  lands,  and  thus  arre*t  the  natural  march  of  the  loonata.  If  they  ar«"  to  be 
attacked  while  they  are  yet  small,  and  on  their  own  breeding  ground,  aa  they  must  be, 
in  Egypt,  this  system  is  too  cumbrous  for  practical  working  purposes;  and  the  money 
that  would  provide  the  screens  is  better  spent  in  paying  the  people  for  destroying  th« 
L)custs,  and  with  methods  involving  no  initial  outlay  whatever. 

"  Anctliet  tr:ip  and  scnen  system,  invented  by  Mr.  Van  Lennnp,  was  tri»d  ««n  the 
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Nnbarieh  cannl.  Tliin  iron  sheets  took  the  place  of  canvas,  and  if  ifc  were  not  for  the 
greater  initial  cost  and  heavier  weight,  this  S3stem  is  much  superior  to  the  Cyprus  plan. 
"  Locusts  may  also  be  gathered  by  tlie  hand  for  two  hours  in  the  early  morning 
and  for  an  hour  after  sunset.  This  semi-dormant  condition  might  in  future  be  taken 
greater  advantage  of,  by  gathering  many  of  them  before  tliey  deposit  their  eggs. 
(Tovernment  did  offer  two  piastres  per  olce  for  locusts,  hut  the  people  did  not  seem  to 
realise  tliat  they  would  be  paid  until  most  of  the  egj^s  were  deposited.  Two  piastres 
an  oke  is  a  sufficient  price  to  pay  ;  and  in  future  it  would  be  well  for  the  Moodeers  to 
order  out  the  people  at  once,  whether  they  wish  to  come  or  not,  and  pay  them  for  the 
quantity  of  locusts  gathered  at  the  end  of  the  day.  A  few  days  delay  may  he  fatal  to 
the  success  of  this  method.  The  collecting  of  eggs  was  a  failure.  Two  piastres  per 
oke  was  likewise  offered  for  eggs,  but  the  impossibility  of  gathering  them  was  soon 
apparent ;  the  eggs  were  imbedded  in  the  ground,  and  the  digging  of  tliem  iip  had  the 
effect  only  of  distributing  them  with  the  soil,  which,  moreover,  in  nowise  affected 
their  fertility.  Only  the  eggs  that  were  exposed  on  the  surface  of  the  soil  were 
destroyed  by  the  sun  scorching  them  up.  I  experimented  with  locusts'  eg<,'s  as  to  the 
depth  at  which  the  young  locust  could  come  up  through  tiie  soil  if  the  eggs  were  buried 
without  the  exit  hole  naturally  left  by  the  female  locust.  I  found  that  at  a  depth  of 
ten  centimetres,  all  found  their  way  to  the  surface  ;  at  twelve  centimetres,  about  half 
came  up ;  at  fifteen  centimetres,  none  of  them  came  throujjh. 

"  If  the  land  was  unoccupied,  as  it  generally  was  not,  plon<:hing  wouid  have  the 
effect  of  destroying  some  of  the  eggs,  either  by  burying  or  by  exposing  them  on  the 
surface.     No  satisfactory  means  was  found  of  destroying  the  eggs. 

"Small  passing  fliijbts  of  locusts  are  frequently  heard  of  in  some  parts  of  Egypt 
but  give  no  great  cause  for  alarm  ;  they  have  lately  been  reported  at  Suakim  and  at 
Wady  Haifa. 

"  Forty  years  ago  the  hicusts  stayed  and  bred  in  the  country  in  great  numbers,  and 
were  exterminated  by  the  people  in  much  the  same  manner  as  this  year.  In  the 
present  year,  practically  no  damau'e  was  done  to  the  crops.  Where  the  leaves  were 
eaten  off  the  young  cotton  plants,  they  spnuited  a<rain  almost  immediately,  and  became 
bigger  trees  than  they  would  have  been,  but  bearing  a  smaller  amount  of  cotton." 

(iii)  Tlte  Consular  report  for  tlie  year  1890,  on  the  agrieuKure  of 
Algeria,  by  Consul  General  Playfsiir,  published  as  No.  854  of  Her 
Majesty's  Foreign  Office  in  London ;  also  a  letter,  dated  30th  October 
1891,  by  Mr.  Pluyfair,  forwarded  through  the  Government  of  India;  and 
an  account  which  appeared  in  the  Dnily  Telegraph. 

In  the  middle  of  December  1890  flights  of  Acndium  peregrinum 
from  the  south-west  were  noticed  in  several  cases  in  the  extreme  south 
of  Algeria.  On  19th  March  1891  again  Mr.  Playfair  wrote— "  The 
crickets  are  appearing  in  various  parts  of  the  colony,  but  especially  in 
the  department  of  Oran,and  the  Prefects  are  busy  organising  means  of 
defence.  The  Governor- General  has  made  an  urgent  appeal  for  a  sup- 
plementary credit  of  500, 000  francs  for  each  department.  The  admin- 
istration seems  to  be  doing  all  that  is  humanly  possible,  but  so  widespread 
is  the  evil  that  it  is  doubtful  whether  they  will  he  able  to  cope  with  it." 
Oil  30th  October  1891,  however,  Mr.  Playfair  wrote  that  the  result  of  the 
campaign  waged  against  the  locusts  had  been  sosucessful  that  but  little 
injury  had  been  done  to  the  crops. 
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According  to  an  account  of  the  locuvtt'  invasion  in  Al|;erin,  publialied 

in  the  Daily  Telegraph  in  llie  early  part  of  June  lh91,  reports  of  dnmage 
hy  locusts  were  comiiit;  in  diiily  from  nil  parts  of  Algeria,  and  Inrg* 
(lights  were  observed  in  the  Mediterranean.  'Ihe  mnyors  of  the  com* 
rniines  in  Alfjeriu  wen;  oflering  rewanls  at  the  rale  of  one  frtinc  for  each 
50  lbs.  of  locusts  destroyed.  Plou^lunj:^  had  been  re«orte<l  to  f«»r  the 
destruction  of  the  ejrj^s,  but  vast  numbers  of  winjjlo^s  larva)  had  never- 
theless emer«;ed,  and  were  doinjf  jjreut  damage  to  the  cropg.  The 
Cyprus  screen  system  was  being  very  largely  used  for  the  destruction  of 
these  Inrvtc,  and  smoky  fires  were  found  to  be  the  best  means  of 
preventing  the  winged  llights  from  aligliting  on  the  crops. 

(iv)  A  letter,  dated  3rd  November  1^91,  from  the  Consul  General 
in  Tripoli,  forwarded  through  the  Government  of  India,  noticing  that 
.ilthough  Tunis,  Algiers,  and  Morocco  had  suffered  from  locusts,  Tri|K)li 
had  escaped. 

(v)  A  notice  which  appeared  in  the  Board  of  Trade  Jonrnal,  London, 
June  lS91,  p.  681,  on  the  subject  of  locusts  in  Morocco.  According 
to  this  notice,  locusts  were  first  reported  in  Morocco  in  the  southern 
province  of  Soos  in  the  end  of  October  1890.  Thence  they  spread  over 
the  country,  and  in  the  spring  began  egg  laying,  causing  great  anxiety 
for  the  spring  crops.  Daniage  also  was  done  to  green  crops,  and  olive 
and  almond  trees  were  in  many  places  stripped  of  their  bark.  No 
<,'eneral  measures  were  taken  to  deal  with  the  locupt-s  though  vast 
numbers  were  collected  and  sold  for  food  both  to  Jews  and  Moham- 
medans. The  locusts  were  brought  in  from  the  country  on  camels  in  the 
form  of  "  heavinyr  sackfnls,*'  of  ruddy  brown  or  greenish-yellow  insects 
(the  first  colour  in  the  autumn,  the  latter  in  the  spring,.  They  were 
said  to  be  first  boiled  in  salt  and  water,  and  then  frie<l  or  parched.  The 
same  modus  operamii  was  sai<l  to  have  been  in  vo^ue,  according  to  old 
writers,  early  in  the  last  century,  and  when  properly  pn-served  the 
"  Jeraad  "  appear  to  hiive  been  looked  tipon  as  a  convenient  form  of  food 
for  travellers  to  take  with  them  on  the  road. 


The  ftdlowing  report  by  Mr.  W.  Townley,  on   locusts   in  Persia,  hat 
Locust*  in  r  been  furn'shed  through  the   Government  of 

India  by  Her  Majesty's  Legation  in  Teheran. 
It  will  be  interesting  to  ascertain  the  identity  of  the  three  species  of 
locusts  that  are  referred  to  in  the  report  under  the  names  of  Metrit 
Dtiryaie,  and  Tauko.  For  this  purpose  it  would  be  desirable  to  obtain 
representatives  of  each  of  the  species  for  examination  by  some  trained 
entomologist.     Up   to  the   present   little  has  been  ascertained  upon  tliis 
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subject  beyond  the  fact  tl)at  the  destructive  nii^^iatory   specii-s  Acriilium. 
peregrinum  is  often  prevalent  along-  the  southern  coasts  of  Persia  : — 

"There  are  no  records  of  an}' flights  of  htcvists  having  come  as  far  north  as  the 
Teheran  district,  but  it  is  reported  from  Kennanshah  that  locusts  visit  tlial  district 
every  five  J)r  ten  years,  and  that  visitations  occasionally  have  taken  place  in  two 
consecutive  yeais.  These  locust  visitations  come  from  the  Traki  Arab,  tliat  is  to  say, 
from  such  districts  as  Karkoot,  Suleimanieh,  and  Mosul  There  are  tliree  distinct 
classes  of  locusts  which  visit  the  Shiraz  district,  and  whicli  are  classified  as  the  Mesri, 
JDaryaie,  and  Tanko.  The  former  always  arrive  from  the  direction  of  Lar  and  Sabeh, 
near  the  latter  of  whicli  places  there  is  a  shrine  c:illed  Alam  Shah,  where  these  locusts 
are  said  to  come  into  existence,  and  from  whence,  after  a  few  years,  when  their  numbers 
have  increased,  they  advance  upon  Lar  Darab  and  Fasa,  These  locusts  always  travel 
from  south  to  north,  and  when  they  have  once  left  a  place  never  return  to  it.  The 
Daryaie  locusts  always  appear  from  the  direction  of  Bandar  Abbas  and  Bushire,  hence 
their  name  of  sea-locusts.  They  eat  nothing  but  the  leaves  of  trees.  'J'he  Tanko 
locusts  have  no  wings.  They  live  longer  than  the  Mesri  locusts,  and  their  existence 
only  terminates  with  the  commencement  of  winter. 

"In  the  hotter  parts  of  the  Kermanshah  district  locusts  arrive  about  the  end  of 
March,  when  the  fields  are  green,  and  at  <ince  set  to  work  to  devour  the  young  vegeta- 
tion. Near  Kermanshah  itself  the  locusts  come  out  from  under  the  grouiid  about  the 
middle  of  May.  In  the  Shiraz  district  the  date  of  the  arrival  of  the  locusts  is  fixed 
as  bt  ing  early  in  March.  In  the  Kermanshah  district  oviposition  takes  place  in  the 
hotter  regions  about  the  end  of  May,  and  in  the  colder  places  about  a  month  later 
The  eggs  are  hatched  in  the  Shiraz  district  early  in  March. 

*'  No  remedial  measures  have  been  adopted  in  Persia,  either  by  the  Government 
or  the  people,  for  the  extermination  of  locusts,  though  in  Tiu'key  the  soldiers  are  some- 
times ordered  to  assist  to  sweep  up  the  h>custs  in  the  early  morning  when  they  are  bo- 
numbed  with  cold,  and  to  throw  them  into  holes  dug  in  the  ground  which  are  subse- 
quently filled  in  with  earth  ;  and  also  in  that  country  locusts'  eggs  are  purchased  from 
the  peasants,  and  the  progress  of  the  ravages  of  the  pest  is  thus  largely  arrested. 

"  Locusts  and  their  eggs  are,  however,  largely  destroyed  by  the  following  four 
natural  causes  :  (1)  rain  during  the  hot  seasons;  ("S)  want  of  rain  in  winter  ;  (3)  the 
fact  that  after  a  few  years  they  cannot  lay  eggs,  and  the  generation  of  the  species  thus 
comes  to  an  end;  and  (4^  excessive  cold  ;  snow  or  hail  kill  the  insects  themselves  if 
they  are  not  grown  up  sufficiently  to  stand  climatic  clianges.  'i'he  following  popular 
legend  may  also  point  to  the  starling  as  being  a  natural  destroyer  of  the  locusts.  It 
is  paid  that  there  is  a  spring  at  Kasvin,  called  Cheshmeh-i-Sar  or  the  Starling's 
spring,  and  that  if  water  is  brought  from  this  spring  and  sprinkled  with  certain 
ceremonies  on  the  ground  which  is  infested  with  this  pest,  large  numbers  of  starlings 
appear  and  devour  the  locusts,  thus  preventing  f inther  devastation  of  the  crops. 

•'  The  eggs  of  locusts  are  deposited  at  the  foot  of  mountains  or  in  hard  places,  and 
for  40  days  after  hatchings  they  are  not  provided  with  wings,  and  consequently  cannot 
move  about  easily  from  place  to  place,  but  at  the  end  of  that  period  their  wings  grow 
and  they  set  off  on  their  flight,  laying  waste  the  fields  which  they  pass  on  their  way. 
Locusts  live  for  120  days,  and  during  this  short  period  of  existence  they  lay  eggs  three 
limes.  Oviposition  commences  when  they  are  90  days  old,  and  is  repeated  twice  more, 
with  an  interval  of  10  days  each  time,  at  the  end  of  which  three  ovipositions  they 
have  reached  an  age  of  110  days,  and  tlien  after  a  further  interval  of  10  days  they 
die.     Each  locust  lays  90  eggs  the  first  time,  70  the  second,  and   LQ   the  third.     The 
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locuittit  which  are  the  rosalts  of  tlie  first  ovi|<oi>ition  are  lurf^er  than  thone  uf  the 
Beooiiil,  aiul  iho^e  of  the  Beiond  ovii>o»iiioiiiire  l«rKcr  than  these  of  thr  third.  Ik* 
above  dttuilx  as  to  the  period  of  the  cxiHtence  and  ovi|)C«ition  of  locustn  refrr  tu  thoM 
which  are  chiHHJIied  in  iSoutheru  Persia  under  the  name  Metri  (Kf^yptian). 

Tkhkhan  ;  ">  (8d.)    Waltib  Towklit." 

Ihe  lUth  Decemhei'  1S8L  i 


The  following  uotes  ou  tlie  locusts  which  have  proved  destructive  in 
Locust,  in  TurkbhArabm.        Turkish  Arabia  are  of  interest,    as    Acridium 

peregrinum  (the  migratory  locust  of  North- 
western Inilia)  seems  to  be  the  insect  which  is  chiefly  complaiuud  of. 

According  to  a  report  by  C.  C.  iMetaxas,  published  in  the  Hevue  den 
Sciences  Nuturellii  AjdiquSes,  87,  No.  12,  June  1890,  pages  584- to 
6<J0,  reviewed  in  Insect  Life,  Volume  III,  page  172.  Jcridium 
peref/rinutn  did  much  damage  in  the  province  of  Mesopotamia  in 
Turkish  Arabia  between  the  years  1884  and  1889,  fresh  swarms  con. 
stantly  invading  tlie  province  in  April  from  the  south-east  {i.e.,  South- 
ern Persia  or  Baluchistan).  Tiie  early  part  of  the  winter  of  188M-89 
was  an  unusually  mild  one.  The  eggs  hatched  in  Jnntiary  and  the 
young  locusts  were  killed  by  (rosts  in  February,  and  it  is  supposed 
that  the  same  conditions  prevailed  further  eastwards,  as  there  were  no 
fresh  invading  swarms  in  the  spring  of  1889.  A  tax  of  25  kilograms 
egg  of  capsules,  to  be  delivered  each  winter,  was  imposed  by  the  Turkish 
Government  on  each  person  in  the  cities,  and  for  every  plow  in  the 
country  there  was  a  similar  tax  of  50  kilograms.  The  result  of  these 
measures  was  that  a  liirge  number  of  eggs  were  collected,  and  this,  in 
conjunction  with  the  frost  in  February,  the  failure  of  the  spring  rains 
which  are  considered  essential  to  the  hatching  of  the  eggs,  and  the 
absence  of  fresh  invading  swarms  from  the  south-east,  resulted  for  the 
time  in  the  cessation  of  the  locust  plague. 

According  to  a  report  furnished  through  the  Government  of  India 
from  the  British  Residency  in  Baghdad,  this  locality  is  subject  to 
invasion  from  two  distinct  species  of"  locusts,  the  one  coming  from  the 
district  of  Kerkook  on  the  north,  and  the  other  from  the  direction  of  the 
.Arabian  deserts  to  the  south*  The  following  extracts  from  the  Resi- 
dency diaries  are  valuable  as  showing  the  nature  and  extent  uf  the 
invasions : — 

"  19th  Afitrch  1886. — The  liocal  Government  is  making;  strennous  exertions  against 
the  locusts  wb(>se  ejrgs  the  siinoundinjr  country  ia  suppored  to  be  full  of.  Yesterdaj 
both  His  ExcfUcncy  the  Wnli  and  His  Excellencv  the  Commander-in-Chief,  encamped 
outside  the  town  to  superintend  the  work  of  searching  for  eggs  bj  detachment*  of 
soUit-rs.  The  young  locusts  ore  taken  out  of  the  ground  in  nun)ber«:and  in  thi-ir 
pre«ieut  sta^\;c  arc  small  black  wrigglini;  creatures,  something  like  spidera. 
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"  20tk  May  1S86. — For  some  time  past  the  locusts  have  (while  uotdiminisliing  in 
numbers  outside)  been  invading  the  town,  spoiling  gardens,  and  entering  the  houses, 
where  they  bave  proved  equally  annoying  to  the  inmates  and  destructive  to  housebold 
fittings. 

" nth  Jime  1886.— The  locusts  hiwe  now  quite  disappeared.  The  general  belief 
is  that,  having  laid  tbeir  eggs,  they  have  died,  but  it  is  noteworthy  tliat  no  dead 
locusts  are  ever  seen  on  tbe  ground.  This  suggests  the  possibility  of  their  having  set 
off  to  new  pastures,  though  it  would  be  difhcult  for  them  to  do  so  and  escape 
observation. 

"11th  April  1891. — Locusts  have  now  appeared— not  from  tbe  shies,  which  is 
hardly  ever  tlie  way  of  it  in  Irak,  but  from  the  ground,  where  tbeir  spawn  has  been 
buried,   and  myriads  of  them  are  now  preying  on  the  half-grown  wheat  and  barley. 

"  29th  April  1891.—  Tbe  notable  feature  of  the  week  is  the  rise  of  40  per  cent,  in  the 
price  of  wtieat,  owing  to  the  extensive  losses  inflicted  by  the  locusts  in  all  the  country 
round  Baghdad." 

A  very  complete  and  interesting  series  of  reports  by  Mr.  Gr.  F.  Playfair, 

on  tlie  results  of   experiments  conducted    in 
Sulphur  versus  red  spider.  x,     ,  . ,  ,  .  „  , , 

Cachar  upon  the  subject  or  the  sulphur  treat- 
ment for  red  spider,  have  been  furnished  by  Messrs.  Barry  &  Co.  Five 
tons  of  refined  flowers  of  sulpliur  were  sent  up  to  the  g'arden  for  applica- 
tion as  a  remedy  against  red  spider  {^Tetrani/chus  bioculatus  W.M.),  which 
is  one  of  the  tea  planters'  most  inveterate  enemies.  The  sulphur  was 
applied  over  an  area  of  13S  acres,  and  the  results  appear  to  be  so  success- 
ful that  the  treatment  seems  likely  to  prove  of  the  very  greatest  value. 

The  method  adopted  was  to  put  the  sulphur  into  bags  made  of  loose 
woven  cloth  and  sprinkle  the  tea  bushes  by  simply  shaking  these  bags 
over  them.  In  some  cases  the  bushes  were  first  splashed  with  water, 
but  in  localities  where  water  was  not  easily  obtainable  the  sulphur  was 
applied  without  any  previous  watering.  The  sulphur  was  found  to 
adhere  fairly  well,  even  on  dry  bushes,  in  spite  of  the  high  wind  which 
blew  both  at  the  time  that  the  sulphuring  was  going  on  and  afterwards. 
The  average  cost  of  the  treatment  has  been  estimated  by  Mr.  Playfair  at 
B;8-4  per  acre,  including  the  price  and  freight  of  the  sulphur  and  the 
cost  of  application.  The  sulphur  was  applied  in  the  first  instance  at  the 
rate  of  one  hundredweight  to  the  acre,  but  a  large  area  was  afterwards 
sulphured  at  the  rate  of  two  hundredweight  to  three  acres,  and  an 
experiment  was  made  over  eleven  acres  of  sprinkling  a  mixture  of  one 
part  of  sulphur  with  two  parts  of  sifted  lime.  The  last  application  does 
not  appear  to  have  been  so  successful  as  the  undiluted  sulphur.  Besides 
destroying  the  red  spider  most  effectively,  Mr.  Playfair  is  of  opinion 
that  the  sulphur  treatment  is  also  useful  against  the  mosquito  blight 
{Helopeltes  theiovora  Moore),  which  is  perhaps  an  even  more  destructive 
pest  than  red  spider.  Upon  this  point  it  will  be  useful  to  make  further 
observations,  as  mites  (such  as  red  spider)  are  the  only  pest  against  which 
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Kiilp^nr  seems  to  Imve  hitherto  been  succcMfully  used  in  other  parts  of 

iho  world.* 

lith  March  1892.—**  I  am  taking  ndvanUpe  of  ihe  prvMiit  hot  weather  toappir 

t1i«  Hulpluir  UK  iidviHfd  by  Mr.  Clirihtiaoii,  who  tiitikeii  a  iHiiiit  of  piitliiiK  it  on  during 
tiiiiett  uf  bri^'lit  MiniHliine.  I  find  tL«  quantit.y  iiKed  invxaotljr  one  owt.  to  the  acn*. 
and  (tout  of  applicntion  Rl*6.  Up  to  date  1  have  iiulphured60  acre*,  and  will  kerp  on 
as  lun^  AS  the  Kulphur  luwtx,  or  the  drou<;ht  continued.  I  have  \;\rm  ap  my  oritfinal 
intention  ot°  applying  half  now,  and  the  balancu  wht-n  red  spider  broonieii  active,  oi  I 
find  in  plncei*  a  );ood  deal  of  bli'^ht  is  ulteady  viiiible,  and  I  am  ho|>«fui  that  the 
Hiil|<hiii-  will  stamp  it  out  before  tho  insect  has  time  to  propagate.  8onie  eiperinient* 
with  the  mosquito  it>«eU' tend  tu  show  that  it  dies  if  li}(iilly  dusted  with  the  sulphur.** 

ii5lh  March  1892.-  "  Ued  spider  bej^an  to  show  itself  all  over  the  early  pruned 
sections,  but  I  applied  the  sulphur  as  fast  as  I  could,  and  whenever  the  npplioation 
was  made  not  a  trsce  of  spider  remains.  Altogether  138  acres  have  been  sulphured 
with  the  5  tons  sent  up.  The  sulphuring  has  been  most  carefully  done,  either  a  Baba 
or  Mr.  Kurns  being  in  constant  attendance,  and  ns  far  as  can  be  judged  at  this  early 
stajje  tho  experiment  is  likely  to  be  a  very  remunerative  one.  Whether  or  not  the 
spider  will  come  biick  remains  to  be  seen,  but  at  the  present  moment  I  oau  gnarmnte* 
there  is  not  a  single  affected  bush  over  the  whole  138  acres." 

ISth  April  1892.— **  The  drought  still  continues,  only  '86  inches  of  rain  havini; 
fallen  in  April,  the  total  to  date  since  the  1st  January  being  4t)5  inches.  Notwith* 
standing.  Hiindookmara  is  looking  very  well  and  Wduld  flush  at  once  with  rain.  The 
great  heat  and  dryness  of  the  soil  have  brought  on  some  red  spider,  but  not  much,  a* 
the  early  pruned  sections  were  all  sulphured,  and  the  later  pruned  have  not  yet  suffioient 
foliaj^e  to  make  red  spider  harmful.  It  is  gratifying  to  observe  that  not  a  single 
plant  over  the  sulphured  area  shows  the  slightest  sign  of  red  spider,  and  blight  which 
iiad  appeared  wiih  the  first  growth  has  also  entirely  di8ap(>eared.  I  believe  that  in 
dealing  with  the  one  disease,  we  have  also  dealt  with  the  other,  and  that  the  early 
part  of  the  season  will  be  free  from  blight.'' 

18th  April  1892. — "There  have  been  nocharg<8  in  connection  with  the  sulphur, 
it  having  been  brought  up  to  the  garden  by  my  own  boats.  From  the  invoice,  and 
e.stinmting  for  rrci<:iit.  I  make  out  the  five  tons  have  cost  approximatel}*  B900  and 
applied  to  the  bushes  about  fi8-4  per  acre.  A  very  small  increase  iu  yield  will  cover 
the  expense,  and  I  am  hopeful,  from  the  look  of  the  sulphured  sections,  of  proving  to 
you  that  the  money  has  been  well  spent.  You  must  not  exi>ect  to  see  any  very  sWrt' 
ling  increase  in  outturn  iu  o^nsequenoe  of  the  sulphuring,  as  I  have  naturally  treated 
those  Hats  which  aio  the  poorest  and  most  in  want  of  encouragement,  but  if  by  doing 
away  with  spider  and  possibly  blight,  I  can  in  time  bring  thes*  flata  from  poor  lo  Rood  ; 
tho  gain  will  bo  greiit  indeed.  At  the  present  moment  I  believe  that  tiki*  appliattton 
of  sulphur  will  result  in  an  incrcojie  of  a  muund  of  tea  per  acre;  it  oertainly  will  bd  ao 
if  blight  is  mitigated  as  well. 

**  I  have  written  out  extracts  from   my  diary  giringyou  full  partienlara  raspeoiang 


>  It  mny  bo  noiiirod  (h.it  washes  made  u(  Swap  aud  tulphur  combined  have  bM 
in  tho  United  States  and  iu  Engrland  for  as«  SKainsI  initea  like  tht  rr4  tjiJhr,  Tk*  WMk  la  ■ffayed  oa  lo 
llie  plants  l>y  meaiis  of  a  force  pomp  fitted  with  ■  noitle  lo  (rire  a  very  finely  divided  spray.  TWs 
moilunl  of  spplyiu);  tho  sulphurinajr  possibly  proTe  cheaper  and  more  eflectnal  than  dwUaf  it  ••  lo  Ui« 
Icnvos,  thoiiKh  .Mr.  Playfair's  experiments  with  xulphur  in  powdtf  arcni  aoMeeaaatal  as  to  l«av«  Utile  lob* 
<lo8ircd.  (ouipouDds  of  soft  soap  and  sulphar  can  now  bt  por^ascd  ia  fafiaod nady  aod*,  aoaa 
only  to  re<iiiir«  tho  addition  of  water,  la  her  fifteenth  anaaal  report  oo  lajarioos  iiMwts,  Miai 
i>ruu>rod  mentions  the  Cbiswick  Soap  Co.,  of  Chiswick,  Knglaud,  a*  a  Smi  frum  which  Um  adzttHO 
con  be  procured. 
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the  way  the  sulphur  was  applied,  the  state  of  the  bushes  before,  and  the  immediate 
result  after  application.  It  will  be  iiiterestin<j  to  compare  this  report  with  subsequent 
ones  which  I  will  send  from  time  to  time  in  the  same  form." 

Abstract  of  Diary. — "The  treatment  was'begun  on  7th  March  1892  and  completed 
on  21st  ot  the  same  month.  Sixty  acres  were  treated  at  the  rate  of  one  hundred- 
weight to  the  acre,  which  gave  a  very  sufficient  sprinkling,  sixty-seven  acres  at  the 
rate  of  two  hundredweight  to  three  acres,  while  eleven  acres  were  treated  with  a 
mixture  of  one  part  of  sulphur  to  two  parts  of  sifted  lime.  The  tea  that  was  treated  was 
of  the  "  China  "  variety.  The  bushes  were  rather  below  than  above  the  medium  size. 
They  had  not  put  out  much  growth  owing  to  the  drought.  Red  spider  had  appeared,  and 
careful  examination  showed  that  it  was  present  in  many  places.  The  application  of 
the  sulphur  was  made  through  marhin  cloth  by  simply  shaking  the  bag  over  the  bush. 
Where  water  was  available  the  bushes  were  first  splashed  with  water,  but  over  a  consi- 
derable area  the  application  was  made  without  previous  watering.  The  sulphur  adhered 
fairly  well  even  on  dry  bushes,  in  spite  of  the  high  wind  which  blew  both  at  the  time 
that  the  treatment  was  going  on  and  afterwards.  The  average  cost  of  applying  the 
sulphur  was  about  Bl-4-9  per  acre,  including  the  purchase  both  of  the  cloth  and  also  of 
the  kulcies  for  watering.  As  far  as  could  be  made  oni,  provided  the  sun  was  strong, 
bushes  powdered  in  the  morning  had  all  the  red  spider  killed  by  evening.  After  sul- 
phuring the  bushes  were  examined  daily,  but  the  only  bushes  on  which  red  spider 
could  be  found  were  one  or  two,  which  had  been  treated  with  the  mixture  of  lime  and 
sulphur;  even  here,  however,  very  careful  search  was  required  to  find  live  insects.  On 
16th  April  it  was  noted  that  red  spider  was  to  be  seen  in  all  parts  of  the  garden  except 
the  sulphured  area,  while  neighbouring  gardens  were  very  much  affected  b^' it.  The 
sulphured  area  was  the  first  pruned  and,  should,  under  ordinary, circumstances,  have  been 
the  most  affected.  With  regard  to  the  effect  of  the  sulphur  treatment  on  mosquito 
blight,  some  mosquito  blight  insects  were  caught  and  experimented  with  on  23rd 
March.  When  sulphur  was  powdered  on  to  them  it  adhered  to  the  hairy  parts  of  the  body 
and  legs  to  a  considerable  extent,  but  the  insects  did  not  die  at  once,  though  putting 
them  in  this  state  under  a  glass  in  the  sun  was  fatal  to  them.  After  applying  the 
sulphur  all  signs  of  blight  disappeared,  careful  search  not  revealing  a  single  punciured 
shoot.  It  must  be  added  that  little  blight  could  be  found  on  other  parts  of  tlie  garden 
but  the  flats  which  had  been  treated  with  sulphur  were  always  the  ones  to  be  first 
attacked.'* 

6th  May  1892. — "  I  have  no  objection  •whatever  to  Mr.  Cotes  making  use  of  any 
information  he  may  have  derived  from  my  writings,  and  will  be  glad  to  supply  him 
with  further  notes  from  time  to  time.  I  stronglj'  object  however  to  trying  Mr.  Cotes' 
suggestion  about  sulphur  soap  instead  of  the  pure  sulphur  (except  as  a  supplementary 
experiment)  for  this  reason. 

"  The  action  of  sulphur  against  red  spider  is  now  proved  beyond  doubt,  and  requires 
no  comment.  It  also  seems  to  have  killed  off  the  blight  insect ;  and  if  this  is  a  fact  it 
would  be  a  vast  pity  to  operate  against  the  one  disease  without  the  other  in  future,  for 
the  sulphur  soap  wash  however  etficacious  against  spider  could  not  be  expected  to  do 
much  harm  to  a  winged  insect  like  blight.  Moreover,  the  wash  requires  special  appara- 
tus for  application,  and  the  purchase  of  such  iu  sufficient  quantity  to  go  over  hundreds 
of  acres  quickly  would  be  prohibitive.  That  blight  has  actually  been  killed  out  over 
the  sulphured  area  seems  to  me  a  certainty.  On  the  14th  Maich  I  wrote  to  you 
saying  that  my  original  plan  of  distributing  the  sulphur  had  been  changed  owing  to  a 
considerable  amount  of  blight  being  noticeable.  This  is  proof  that  blight  icas  there  ; 
it  is  equally  certain  there  is  none  now,  and  the  accompanying  extract  from  my  Diary 
will  prove  that  during  the  past  ten  years  I  have  invariably  reported  blight  not  later  than 
the  week  ending  the  23rd  April,  and  almost  always  in  the  same  spot,  which  this  year  is 
free.     I  am  not  yet  in  a  position  to  ask  you  for  a  further  and  larj^'er  supply  of  sulphur 
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for  tu>xt  year,  but  truMt  to  b«<  hIjIo  to  do  so  wht-n  I  can  lay    the  reiiult  uf  the  plackings 
ui'lho  Hulphured  and  uou-8ulpliurod  ureas  bfloie  you." 


An  experiment  in  applyin^f  an  insecticide,  formed  of  a  decoction 
Tomato  decoction  for  rtnl  of  tomato  leavcs,  for  the  de^truction  of  rcfl 
■P'*'*''"'  spider  {Telranjfchui  bioeulatu$  W.  M.)    on 

tea  bushes,  has  recently  been  recorded  in  the  publications  of  the  Agri.- 
Ilortieiiltuial  Society  of  Calcultii.  The  experiment  was  made  by 
Mr.  VV.  Weston  of  the  Seniyell  Tea  Company  in  AKnam,  and  the 
results,  60  fur  as  the  experiments  went,  seem  to  have  been  to  some 
extent  eiicoura<,'ing,  thou«>fli  the  hihour  reqiiin-d  was  very  great,  and  the 
cost  was  mucli  heavier  than  in  the  case  of  the  sulphur  treutmeut  de- 
scribed in  the  piecedinji"  section. 

The  decoction  was  tried  upon  a  email  scale,  and  Mr.  AVeston  found 
that  it  thorouifhly  extirpated  the  red  spider,  without  injury  to  the  teti 
bushes.  The  treatment  had  no  effect  upon  the  yield  of  the  bushes,  for 
it  was  found  that,  as  long  as  a  tea  bush  is  suffering  from  red  spider,  it 
does  not  flush,  and  as  soon  as  the  pest  is  destroyed  the  treatment  can  be 
discontinued. 

A  number  of  applications  were  found  necessary  to  destroy  the 
blin^ht,  some  of  the  bushes  beinjj  sprayed,  morning  and  evening,  for 
from  eighteen  to  twenty-seven  days  Wfore  blight  was  killed  ;  eventually, 
however,  the  blight  was  effectually  destroyed.  The  cost  of  the  treat- 
ment was  considerable,  one  bundled  and  thirty  rupees  being  the  esti- 
mated cost  per  annuu)  (if  destiO)'in<r  the  blight  on  one  acre  of  inflated 
tea;  but  as  red  spider  is  found  to  start  on  a  few  bushes,  whence  it 
spreads  over  a  garden,  Mr.  Weston  expects  that  by  keeping  a  sharp 
look-out  anil  using  the  decoction  to  destroy  the  blight  on  the  bushes, 
where  it  first  appears  and  before  it  has  time  to  spread,  there  will  be  no 
need  to  spray  any  considerable  area. 

The  directions  for  preparing  and  applying  the  wash  are  given  as 
follows  :— 

"Take  80  lbs.  of  tomato  loaves  and  stalks  (bine),  throw  a  portion  Into  a  cask,  and 
pulp  well  with  a  long  wooden  mortar.  Continue  adding  till  the  whole  of  the  80  lb«. 
is  pulped  ;  then  add  40  quarts  of  water  and  mix  well.     The  decoction  in  now  ready  fi»r 

ubc.     Old  leaves  and  bine  which  are  stringy  are  useless The  best  and  quirkfst 

method  of  appliing  the  decoction  is  with  syringes  with  rose  heads.  Syringe  ibe 
bush  thoroughly  morning  and  evening." 

The  tomato  plant  grows  with  great  freedom,  so  a  supply  of  the 
materials  for  making  the  insecticide  is  said  to  be  readily  procurable. 

There  has  long  been  a  tradition  that  the  tomato  plant  has  ceitain 
insecticide  properties,  but  the  lew  records  that  have  been  published  of 
attempts  made  in  America  to  utilize  tomato   decoctions   as   insecticides 
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have  been  so  unfavourable  that  it  is  not  surprising  the  plant  has  attract- 
ed but  little  atteiitiou  in  this  connection.  It  will  be  interesting 
therefore  to  ascertain  whether  subsequent  experience  confirms  the 
favourable  opinion  formed  of  the  decoction  by  Mr.  Weston. 


A  small  quantity  of  some  London  purple,    supplied    to    the   Indian 
London    purple    insecticide     Museum  for  experiment    by    Messrs.    Kem- 
^"  ^^^^'^"^'-  ingway  &  Co.,  of    London   and    New    York, 

also  a  force  pump  similarly  supplied  for  experiment  by  Messrs.  Rumsey 
&  Co.,  of  New  York,  were  forwarded  to  the  Madras  Museum  in 
January  1889  for  experiment  upon  the  caterpillar  Achce  melicerte  Drury, 
which  was  reported  as  doing  a  considerable  amount  of  damage  to  castor 
oil  plants  in  the  Madras  Presidency.  The  insecticide  seems  to  have 
reached  Madras  too  late  for  use  against  this  caterpillar,  but  a  report  has 
been  furnished,  through  the  Madras  Board  of  Revenue,  of  some  expe- 
riments made  with  it  by  the  Government  Botanist  in  July  1891.  These 
experiments  were  made  upon  scale  insects,  red  spider,  and  Aphidse,  for 
■which  London  purple  is  not  usually  recommended,  as  they  all  feed  by 
drawing  up  the  juices  of  the  plant  through  a  narrow  proboscis  which  is 
inserted  into  the  tissues  of  the  leaf  or  shoot.  They  are  therefore  little 
effected  by  a  poison  like  London  purple,  which  usually  requires  to  be 
taken  into  the  stomach,  though  cases  have  been  found,  as  for  instance, 
that  of  the  leaf  hopper  which  attacks  mango  blossom,  where  it  is  effec- 
tive against  haustellate  insects.  It  is  to  be  hoped  that  in  the  further 
experiments  which  it  has  been  proposed  to  make  in  the  College  of  Agri- 
culture, Madras,  attention  will  be  chiefly  directed  to  mandibular  insects, 
such  as  caterpillars  and  beetles,  which  eat  the  substance  of  the  plants  and 
are  thus  likely  to  take  the  London  purple  into  their  digestive  organs. 

The  following  is  an  extract  from  the  report  furnished  by  the  Gov- 
ernment Botanist,  on  experiments  made  with  the  force  pump  and 
London  purple  furnished  to  the  Madras  Museum  : — 

"  The  results  have  not  been  so  satisfactory  as  I  expected  ;  a  strong  solution  failed 
to  kill  scale ;  a  weaker  solution  proved  destructive  to  red  spider  and  apliids,  when 
the  fluid  was  brought  in  contact  with  them  ;  but  the  iusects  on  the  under  surface  of 
the  leaves  were  often  untouched  by  the  spray  and  so  escaped.  The  stronger  solution 
killed  the  leaves  of  the  plants  to  which  it  was  applied.  The  solution  itself  is  no  doubt 
a  useful  insecticide,  and  it  is  the  method  of  applying  it  only  which  is  not  quite 
satisfactory,  as  the  pump  is  not  suited  for  directing  the  spray  to  the  under  surface 
mi  the  leaves. " 

An  interesting  report  on   the    sugarcane  borer  [Diairaa    saccJiarahs 

Fahr.),  by  Mr.  L.  O.  Howard,  appears  in  Insect 

Sugarcane  borer.  Hfe^Yol.   IV,  page   95,  Washington,  1891. 
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After  a  careful  review  of  what  has  been  ascertained  abont  this  de- 
structive insect,  Mr.  Howard  concludes  that  it  attacks  all  four  of  the 
closely  related  species  of  plants  Sorghnm  vulgare,  SarcAarum  offieinarmmj 
TrlpsacHM  dacf^loidesj  aud  Zea  ma^s  ia  the  United  States.  Mr.  Howaixl 
adds— 

"The  brown  upota  on  the  midRommer  individuals  in  corn  *  in  Sooth   Carolina  an4 

Vii<;iniii  atFords  no  argument  for  the  non-identity  of  the  su^^arcane  and  corn  borwa. 
Muruover,  speciiuoiia  from  sugiircane  from  Florida  collected  in  October  of  the  preMKt 
year  show  the  brown  spots  and  variation  of  the  colour  of  head  and  prothomcio  shield 
noticed  in  corn  8))ociinen8,  and  are  in  fact  indistinguixhable  from  these.  In  additioB 
to  this,  from  my  obHervations  in  Westmorland  country  Va.,  the  {last  August,  it  soems 
probrthlo  that  tlio  loss  of  the  spota  ia  oharnotcristio  of  tlj«  perfectly  full-grown  larva, 
as  at  this  lato  dato  the  fow  delayed  individuals  of  the  first  brood  are  all  white."  In 
a  foot-note  Mr.  Howard  adds—'*  ProfosBor  Uiloy,  who  has  examined  the  moths,  botk 
from  corn  and  sugarcauo,  since  the  above  was  written,  finds  that  thej  all  belong  to  one 
species.  Ot  over  fifty  specimens  reared  there  is  groat  variation  both  as  to  the  distinct- 
ness of  the  tiansverse  lines  and  of  the  terminal  series  of  dots,  and  as  to  the  geneia) 
ground  colour.  It  is  also  noticeable  that  tira  later-bred  specimens  from  the  aouth  are. 
On  the  whole,  darker.  Tlie  males  are  generally  much  darker  than  the  females.  The 
material  loaves  no  question  ihui  obliteratellus  Zeller,  aud  cramiM^oii/e«  Grote,  aiv, 
as  they  have  been  made  by  Prafessor  Feinald,  merely  synonyms." 

The  question  of  the  specific  identity  of  the  borers  which  attack  guffaf 
cane  {SaccAarum  ojicinarnm),  ckolam  {Sorffkitm  VHigare)^  and  mmite 
[Zea  maj/s)  is. an  inij)ortant  one  in  India,  where  they  do  a  great  deal  of 
damuge  to  all  three  crops ;  and  it  is  very  desirable  to  settle  definitely  to 
what  extent  the  refuse  of  sugarcane  (for  instance)  is  liable  to  breed 
moths  that  will  lay  their  eggs  in  fields  of  cholum  or  maize  that  bappeo 
to  be  in  ihe  neighbourhood. 

A  nunilKjr  of  moths  have  been  reared  in  Calcutta  from  affected  sugar- 
cane that  has  been  eent  to  the  Indian  Museum,  and  though  they  differ  from 
each  other  a  good  deal  both  in  siee  aud  coloration,  they  seem  likely  to 
prove  to  be  merely  varieties  of  one  species.  Moths  also  have  beea  reared 
in  the  Indian  Museum  from  <;alerpillars  found  in  maiee,  and  these  also 
seem  without  doubt  to  be  identical  with  the  moths  reared  from  sugar- 
cane. In  the  case  of  cholum,  a  number  of  infested  stalks  were  sent  to 
the  Museum,  but  the  attempts  that  were  made  to  rear  the  moth  were  not 
successful,  owing  to  the  fact  that  almost  all  the  caterpillars  were  found 
to  be  suffering  from  the  attack  of  a  chalcid  parasite  '  which  proved 
fatal  to  all  its  victims.  As  far  as  could  be  made  out  the  cater- 
pillar was  the  same  as  the  one  found  in  sugarcane.  It  is  interesting^ 
to  notice,  in  this  connection,  that,  owing  to  the  fact  that  it  is  always 
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much  easier  in  Calcutta  to  procure  stigai'ciiue  stalks  tlian  fither  sorghum 
or  maize  stalks,  sugarcane  Was  used  fot*  rearing  the  boi'ers  sent  to  th® 
Museum  as  attacking  both  maize  and  sorghum.  Borers  taken  out  of 
maize  shoots  were  reared  in  sugarcane  from  tlie  time  they  were  com- 
paratively small  caterpillars  until  they  emerged  as  motlis,  and  a  sor- 
ghum borer  (the  only  one  of  a  set  received  from  Poona  that  escaped 
the  chalcid  parasite)  was  reared  in  sugarcane  from  the  time  it  was 
a  half-grown  caterpillar  until  it  reached  the  chrysalis  stage,  when 
it  was  accidentally  injured  and  thus  prevented  from  emerging  as  a  moth. 
The  caterpillars  taken  both  from  maize  and  sorghum  stalks  seernpd 
none  the  worse  for  being  fed  upon  sugarcane,  and  this  aj^pears  of  itself 
to  be  a  strong  reason  for  supposing  that  the  three  insects  are  identical- 
It  would  settle  the  point  however  if  it  should  prove  that  the  American 
species  which  has  now  been  shown  to  attack  all  three  plants  is  also  the 
one  that  occurs  in  India,  and  a  moth  therefore,  reared  from  sugarcane 
in  Calcutta,  has  been  sent  to  Washington  for  comparison  with  the  spe6i* 
mens  that  have  been  reared  in  the  United  States^. 


The  following  letters,  furnished  in  response  to  inquiries  made  by  the 
Grain  storage  to  exclude  Director  of  Mines  and  Agriculture  in  New 
weevil.  Soutli  Wales,  on  the  subject  of  the  methods 

adopted  in  Australia  and  the  United  States  for  protecting  grain  from 
weevil,  are  of  interest  in  view  of  the  great  injury  done  by  grain  weevils 
in  India. 

In  the  October  number  of  the  Agricultural  Gazette  of  New  South 
Wales  (Sydney,  1891),  the  Under-Secretary  to  the  Queensland  Depart- 
ment of  Agriculture  writes — 

"  The  sjsteta  of  storing  maize  in  tanlcs  liais  been  in  vogue  in  this  colony  for  some 
time  past,  but  I  am  not  aware,  nor  have  I  heard,  that  the  tanks  are  made  of  steel. 
Tanks  of  various  kinds  and  shapes  have  been  used,  from  the  square  400-gallon  ship 
tanks  to  the  round  corrugated-iron  tank  of  the  cottage;  then,  again,  tanks  of  galva- 
nized iron  have  been  specially  constructed,  having  a  capacity  to  suit  the  amount  of 
grain  to  be  stored.  Several  of  our  farmers  have  tanks  of  a  capacity  of  1,000  gallons 
in  use,  some  even  being  larger,  and  fitted  with  traps  at  the  bottom  to  facilitate  dis- 
charge  when  bagging.     I^ifferent  methods  of  secuiing  the  keeping  qualities  of  the 


*  In  reply  Dr.  Riley,  the  Uuited  States  Entomolofrist,  writes  :  "  I  must  confess  that  I 
am  rather  disappointed  in  finding  that  your  sugarcane  borer  is  not  the  Siime  as  ours.  It  is 
a  Chilo  and  not  a  Diatraea,  and  c-oiiies  near  C.  plejadellus  Zinck.  which  I  ores  into  rice  in 
our  Southern  States,  but  it  differs  in  the  very  clear  cut  terminal  dark  line  between  the 
black  spots  and  fringe.  The  specimen  is  badly  rubbed,  and  I  cannot  be  cerbain  of  its  exact 
specific  position.  It  is  possible  that  It  may  be  identical  with  Chilo  infusoatellus  Siiell.,  which 

infests  sugarcane  in  Java I  believe  that   you  are  perfectly  right  in  asjuming  that  the 

borers  in  sugarcane,  sorghum,  and  maize  aie  all  the  same,  and   it  is  interesting   to  know 
that  at  least  cue  other  crambid  agrees  with  2>.  saccharalia  in  this  particular." 
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strain  are  ndnpied  :  (1)  thorouf^h  1<nn  drying  \*  raaorted  to  prior  to  pntt!n|(  tb«  fpnin 
in  tli«  tanks  ;  (2)  bisiilphidu  of  oarbon,  tho  UM  of  wbioh  does  not  injure  tb«  unin, 
being  of  a  very  volatile  nature  tb«  funiea  soon  paM  away ;  (8)  the  pladni;  af  a  anuUt 
piece  of  candle  liKhtcd  on  tl)e  top  of  tli«  grain  and  then  verewing  the  lid  down 
very  tight,  the  object  being  to  secura  an  air-tight  chamber.  Tbe  two  latter  methods 
are  most  in  vogue,  and  are  most  tueeetn/ul  in  thrir  retulttt  the  grain  keeping  per> 
fcctly  for  n  period.  Altlioii^h  this  sjBtem  of  storing  gmin  is  adopted  in  Mveral  dia> 
trictH  in  tliiN  colony  by  farmers,  yet  that  purt  of  the  colony  where  it  haa  been  moik 
largely  rcHurted  to  is  what  is  locally  known  as  the  lais  aerob,  in  the  Buodaborg 
district." 

Ill  tlie  December  number  of  the  snmo  periodicnl,  Mr.  O.  Clnto,  Pre- 
sident  of  tlie  Agricultural  College  of  ilie  State  of  Michigan,  United  State*, 
America,  writes— 

"  I  have  bad  no  experience  or  observation  as  to  storing  grain  in  metal  cylinders  or 
tanks,  hcnco  can  give  you  no  information  on  this  point.  I  do  not  think  this  method  is 
much  folloircd  in  tho  States.  The  attacks  of  tbe  weevil  iind  some  other  insects  have 
been  of  xcnous  character  in  some  parts  of  America,  resulting  in  great  pecuniary  lota. 
A  method  of  destroying  such  pests,  and  of  protecting  mills,  granariea,  elevators,  etc, 
against  their  ravages,  was  tried  by  the  experiment  station  a  few  years  since.  It  baa 
now  been  used  by  largo  millers  and  dealers  in  grain  with  perfect  success,  and  we 
recommend  it  with  confidence.  As  it  can  be  used  in  any  ordinary  building,  at  a  com- 
paratively light  cost,  it  seems  to  me  better  than  metal  tanks  or  cylinders.  Indeed 
the  metal  tanks  can  give  no  protection  unless  you  are  sure  that  the  grain  is  free  from 
eggs  when  it  is  put  in,  and  then  that  tbe  tanks  are  hermetically  sealedf  soaa  to  pro* 
vent  tho  insrcts  from  getting  at  the  grain  and  laying /^gs. 

"We  uco  bisulphide  of  carbon,  which  rapidly  evaporates,  and  makes  a  denso 
vapour,  which  settles  down  through  the  grain  and  penetrates  to  every  crack. 

"Tbe  method  of  application  adopted  in  America  is  to  clo«>e  up  the  room  or  store 
as  nearly  air-tight  as  possible  immediately  after  having  sprinked  the  bisulphide  over 
tho  grain,  at  the  rate  of  about  IJlb.  to  the  ton.  when,  being  heavierthan  tbe  air,  its 
vapour  sinks  down  through  every  interstice.  This  carbon  bisulphide  is  not  so  injurious 
to  human  life  as  some  other  vapoui-s,  but  it  is  very  explosive  when  mixed  with  air, 
and  therefore  great  care  should  be  taken  not  to  bring  a  light  near  when  it  is  being 
applied.  It  evaporates  so  quickly  that  it  can  bo  thrown  on  any  grain  without  injur* 
.ingitin  any  way.  After  opening  the  ran  in  which  the  bisulphide  iareeeived.no 
time  should  be  lost  in  using,  but  the  contents  ohould  be  at  once  scattered  in  the  bina, 
and  tbe  doors  or  covers  closed  as  quickly  as  possible,  and  kept  cloa«*d  for  24  boars, 
to  give  t:mo  to  the  vapours  to  act  and  reach  every  corner." 

In    the   January  number   of   the   same  periodical  (1892)  the  Editor 

writes— 

'*  The  following  information  and  accompanying  plan  are  results  of  further  in- 
quiries by  the  Department  in  connection  with  various  methods  for  the  safe  storage  of 
grain  : — Pteel  tanks  were  recommended,  and  an  application  was  therefore  made  to 
Messrs.  Hudson  Brothers  (Limited)  for  designs,  together  with  tbeir  qnotationa  as  to 
cost.  It  will  bo  seen  that  the  design  supplied  shows  two  sixes,  with  provision  for 
fnmiirstion.  They  would  be  built  of  steel  plates,  and  the  estimated  prices  are,  for 
tbe  smaller  size,  £99  lo#.  complete,  free  on  rail  at  Granville ;  and  for  the  larger, 
£465,  in  Ffctions  rcndy  to  put  together,  also  free  on  rail  at  Oranville.  On  rroeipt  of 
these  drcumenls  th«  nin>ctor  wrof.y  n.^Ji^^Jnr.  out  that  the  prices  qanted  wew  beyond 
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the  reach  of  farmers  of  ordinary  means,  "but  thanking  them  for  the  drawings,  which 
would  he  reproduced  in  the  Gazette,  in  order  that  agriculturists  might  hecome 
acqnainled  with  the  scheme,  and  that  in  course  of  time  a  demand  might  arise  if  the 
prices  conld  be  lowered.  In  reply  to  this  letter  Messrs.  Hudson  wrote,  explaining  that 
the  prices  conld  be  hut  little,  if  at  all,  improved  upon  for  receptacles  of  the  capacity 
named  ;  smaller  tanks,  if  of  any  service,  could  be  made  at  a  reduced  cost  neailj'  in 
proportion  to  diminution  of  size.  The  quotations  are  for  best  material  and  work- 
manship, as  the  weight  of  grain  would  he  considerable,  but  Messrs.  Hudson  expressed 
themselves  as  being  willing  to  consider  any  suggestions  for  a  cheaper  form  of  tank. 

"  In  reply  to  communications  by  the  Department,  two  further  letters  have  been 
received  from  America  :  one  from  the  United  States  Department  of  Agriculture  at 
Washington,  and  tlie  other  from  the  State  Agricultural  College  of  Texas,  both  intima- 
ting their  inability  to  give  any  information  regarding  the  use  of  steel  tanks  for  grain 
storage." 

The  contagions  diseases  which  attack  insects  have  lately  been  attract- 
Contagious    disease     germs      ^"g  ^    good    deal    of    attention,    and    sonie 
rer««*  insects.  interesting  papers  have   been    published    in 

the  periodical  Insect  Life  (United  States  Department  of  Agriculture, 
Washington,  1890-91)  on  the  snbjeet.  Jt  has  long  been  known  that 
silkworms,  house  flies,  and  clinch  bugs  are  very  subject  to  the  attack  of 
contagious  diseases,  and  various  other  insects  also  are  said  to  suffer  to  a 
considerable  extent.  The  question  therefore  is  an  important  one  both 
on  account  of  the  possible  utilization  of  these  diseases  in  fighting  insect 
pests,  and  also  in  connection  with  the  obscure  subject  of  the  causes 
which  produce  the  undue  multiplication  at  one  time  and  the  undue 
suppression  at  another  of  common  species.  These  being  marked  features 
of  insect  life  in  India  as  in  other  parts  of  the  globe. 

In  Algeria  MM.  Kiinckel  and  Langlois  have  been  experimenting 
with  a  cryptogamic  disease  [LachnicUum  acridlo rum)  said  to  attack 
migratory  locusts  in  Africa  (vide  Insect  Life,  Vol.  IV,  p.  151 ;  and  Bull. 
Soc.  Ent.  Fr.,  24th  June  1891).  In  France  Messrs.  Fribourg  and 
Hesse  of  26  Rue  des  Ecoles,  Paris,  are  advertising  for  sale  spores  of  a 
vegetable  parasite  which  they  claim  can  be  used  for  the  destruction,  by 
inoculation,  of  white  grubs  (Melolonthidae),  vide  Insect  Life,  Vol.  IV^ 
p.  152  ;  while  an  interesting  series  of  investigations  have  been  carried 
on  in  the  United  States  by  Mr.  F.  H.  Snow,  who  has  been  experimenting 
with  the  diseases  to  which  the  clinch  bug  {Blissus  lencopierns)  is  subject- 
In  a  paper  read  before  the  Committee  on  Entomology  of  the  Associa- 
tion of  American  Agricultural  Colleges  and  Experimental  Stations  held 
at  Champaign  Illinois  on  November  12th,  1890,  and  subsequently  in  a 
paper  which  appeared  in  Insect  Life,  Vol.  VI,  page  69,  Mr.  F.  H.  Snow 
describes  his  experiments  in  infecting  healthy  clinch  bugs  by  scattering 
diseased  individuals  amongst  them.  Mr.  Snow's  experiments  were  con- 
ducted  upon  a  considerable  scale,  and  he  regards  the  results  upon  the 
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whole  fts  sfitisfactory.  Tho  method  adopted  wag  very  aimple.  It  con- 
sisted in  sliuttinji:  up  hoaltliy  clinch  bujfs  for  a  few  hours  in  a  jar  con- 
taininjj  diseased  individuals.  The  insects  thus  infected  were  scattered 
broadcast  over  fields  infested  with  the  pest,  with  the  apparent  result  of  » 
jifreut  spreading"  of  the  disease  and  a  consequent  diminution  in  the  num- 
bers of  the  clinch  h\\ff%.  The  diseases  which  were  disseminated  were  of 
several  kinds.  Tiiey  included  a  bacterial  disease  due  to  an  organism 
identiliod  as  Micrococcus  insectorum  Burril,  and  at  least  two  distinct 
fnngoid  diseases.  Of  these  diseases  the  Mtcrococcitt  has  lonjf  been  known 
to  attack  the  clinch  bug  {vide  Cruickshank's  Introduction  to  Practical 
Bacteriology,  London,  1 S86),  and  it  is  probably  one  of  the  most  important. 
It  is  described  in  a  paper  by  Professor  A.  S.  Forbes,  quoted  in  Insect 
Life,  Vol.  IV,  p.  88.  Professor  Forbes  found  that  it  attacks  a  portion 
of  the  digestive  tract  of  the  insect,  and  that,  at  one  time,  it  was  so 
universally  present  that  he  was  unable  to  find  any  unaffected  clinch  bug^ 
for  experiment  in  connection  with  the  fresh  inoctdation  of  the  disease. 
This  feature,  in  connection  with  the  necessary  liability  to  error  in  evi- 
dence upon  so  technical  a  ?ubject  collected  from  farmers  in  the  field,  would 
seem  to  indicate  that  the  subject  will  require  a  good  deal  more  io- 
ypstigation  before  any  very  certain  conclusions  will  be  justifiable  as  to 
the  practical  results  to  be  expected  from  the  methods  adopted  by  Mr. 
Snow.  In  this  connection  Professor  Forbes  writes  (North  American 
Practitioner,  September  1891,  quoted  in  Insect  Life,  Vol.  IV,  p.  88)— 

'*  Concerning  the  utilization  of  artificial  culturenof  Micrococcnn  for  a  propafration 
of  this  disease  ainonsr  insects  not  affected,  I  am  at  present  able  to  say  but  little,  as 
I  have  not  yet  succeeded,  in  either  season  when  it  waa  common,  in  finding  lota  of 
clinch  bugs  sufficiently  free  from  it  to  make  them  suitable  subjects  for  experimental 
attempts  at  its  transfer.  It  will  be  readily  understood  by  any  one  that  it  is  oseleas  to 
test  the  utility  of  artiticial  cultures  of  the  disease  germs  by  applying  them  to  inMSta 
which  are  already  affected  by  the  disease  in  question.  The  first  step  of  any  really 
scientific  investigation  of  the  economics  of  this  matter  is  to  determine  positively  the 
absence  of  the  disease  in  the  lots  of  insecta  to  be  used  in  the  experiments.  Kveiy 
lot  of  clinch  bugs  thus  far  obtained  by  me  from  Central,  South  Central,  and  Nortbem 
Illinois  during  the  months  of  July  and  August  of  this  year,  gave  evidence,  ander 
critical  study,  of  the  presence  of  this  microbe  in  the  cceca  of  a  larger  or  smaller  per- 
centage of  pupoj  and  imagos.  My  previous  observations — less  carefully  made,  how- 
ever, than  my  recent  ones — have  been  to  the  general  effect  that  hibernating  clinch  bags 
and  young  preceding  the  so-called  pupa  state  are  little  liable  to  the  spontaneous 
occurrence  of  the  intestinal  trouble,  and  I  consequently  do  not  despair  of  finding, 
before  the  present  season  is  over,  opportunity  for  experiments  which  will  detenuiiM 
beyond  question  the  economic  value  of  this  clinch  bug  cholera." 

The  following  extracts  are  taken  from  the  reports  of  Mr.  Snow's 
papers  upon  the  subject  as  published  in  Inaeet  Li/e^  Volumes  III  and 
IV  :— 

"As  Entomologist  to  the  Kansas  State  Board  of  Agricnltnre  I  h«d  prepared  an 
article  for  the  annual  meeting  of  that  Board  in  January   1889,  stating  what  was 
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known  at  th;it  time  upon  the  subject,  and  calling  attention  to  the  investigations  o£ 
Professors  Forbes,  Bnvrill,  and  Lngger.  In  Juno  1889  a  letter  was  ree«ived  from 
Dr.  J.  T.  Cnrtias,  of  l)wii;ht,  Morris  county,  Kansas,  announcing  that  one  of  the 
diseases  mentioned  in  the  article  (Entomophtora)  was  raging  in  various  fields  in  that 
region,  and  stating  that  in  many  places  in  fields  of  oats  and  wheat  the  ground  was 
fairly  white  with  the  dead  bugs.  Some  of  these  dead  bugs  were  at  once  obtained,  and 
experiments  were  begun  in  the  entomological  laboratory  of  the  university.  It  was 
found  that  living,  healthy  bugs,  when  placed  in  the  same  jar  with  the  dead  bugs  from 
Morris  county,  were  sickened  and  killed  within  ten  days.  A  Lawrence  newspaper 
reporter,  learning  of  this  f;ict,  published  the  statement  that  any  farmers  who  were 
troubled  by  clinch  bugs  might  easily  destroy  them  from  their  entire  farms  by  sending 
to  me  for  some  diseased  bugs,  'i'liis  announcement  was  published  all  over  the  country, 
and  in  a  kw  days  I  received  applications  from  .ngricultural  experiment  stations  and 
farmers  in  nine  different  States,  praying  for  a  few  'diseased  and  deceased'  bugs  with 
which  to  inoculate  the  destroying  pests  with  a  fatal  disease.  Some  fifty  packages 
were  sent  out  during  the  season  of  1889,  and  the  results  were  in  the  main  highly 
favourable. 

"  It  was  my  belief  that  sick  bugs  would  prove  more  serviceable  in  the  dispemina- 
tion  of  disease  than  dead  bugs.  I  accordingly  sent  out  a  circular  letter  with  each 
package,  instructing  the  receiver  to  place  the  dead  bugs  in  a  jar  for  forty-eight  hours, 
with  from  ten  to  twenty  times  as  many  live  bugs  from  the  field.  In  this  way  the  disease 
would  he  communicated  to  the  live  bugs  in  the  jar.  These  sick  bugs  being  deposited 
in  different  portions  of  the  field  of  experiment,  would  communicate  the  disease  more 
thoroughly  while  moving  about  among  the  healthy  bugs  by  which  they  would  be 
surrounded.  This  belief  was  corroborated  by  the  results.  The  disease  was  success- 
fully introduced  from  my  laboratory  into  the  States  of  Missouri,  Nebraska,  Indiana, 
Ohio,  and  Minnesota,  and  into  various  counties  in  the  State  of  Kansas.  A  report 
of  my  observations  and  experiments  in  1889  has  been  published  in  the  Transactions 
of  the  Kansas  Academy  of  Science,  Vol.  XII,  pp.  34-37,  also  in  the  Report  of  the 
Proceedings  of  the  Annual  Meeting  of  the  Kansas  State  Board  of  Agriculture  in 
January  1890, 

"The  next  point  to  be  attained  was  the  preservation  of  the  disease  through  the 
winter,  in  order  that  it  might  he  under  my  control  and  be  available  for  use  in  the 
season  of  1890.  To  accompl'sh  this  result  I  placed  fresh,  healthy  bugs  in  the  infec- 
tion jar  late  in  November  18S9,  and  was  pleased  to  note  that  they  contracted  the 
disease  and  died  in  the  same  way  as  in  the  earlier  part  of  the  season.  I  was  not  able 
to  obtain  fresh  material  for  the  purpose  of  testing  the  vitality  of  the  disease  g'^rms 
in  the  spring  of  1890  until  the  month  of  April,  and  then  only  a  limited  supply  of 
live   bugs  could  be  secured.     I  quote  the  following  from  my  laboratory  notes  : — 

"April  10th,  twenty-five  clinch  bugs  that  had  hibernated  in  the  field  were  put  in 
the  infection  jars.  Thej-  were  supplied  with  young  wheat  plants.  The  bugs  appeared 
lively  and  healthy. 

*'  April  1  Gth,  some  of  the  bugs  were  dead,  and  all  appeared  stupid. 
"  April  20th,  all  of  the  buy:s  were  dead. 

"  One  week  later  a  new  supply  of  fourteen  bugs  was  put  into  the  jar  ;  they  were 
supplied  with  growing  wheat.  They  ran  substantially  the  same  course  as  the  first 
twenty-five.  Some  had  died  at  the  end  of  the  first  week,  and  all  were  dead  by  the  end 
of  the  thirteenth  day. 

"  The  clinch  bug  seemed  to  have  been  very  generally  exterminated  in  Kansas  in 
1889,  and  only  three  applications  for  diseased  bugs  were  received  in  1890  up  to  the 
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iniddJu  of  July.  On  account  of  tho  limited  mnotiiit  of  infrction  mfttvriiil  on  k»nclt  1 
rt>qiiir>'(l  cnch  applicant  to  Rond  niP  a  box  of  live  bug*,  which  I  placed  in  the  tnffotion 
jiir4,  rotnrniiig  in  a  few  dnjo  a  portion  of  the  •iok  bnf^  to  the  sender.  The  ibrer 
applicants  above  noted  reported  the  complete  sareeM  of  the  esperiment* 

"  Heforo  tSe  clowe  of  tbo  Hcnflon  of  1890  it  became  evident  that  there  were  at  lesat 
three  (1i>'0ii8efl  at  vvoik  in  onr  infection  jare,  the  white  fnntrnii  (/."N/ojifo^A/A^rra  or 
Emptisa),  a  bacterial  (liiiea)>o  {^ficrocoreuf),  nnd  a  fanf^as  ooaeidered  by  Dr.  Koland 
Tliaxter  to  bn  Ixaria,  or  perbapa  more  properly  Trirhoderma 

"  The  following  is  a  summary  of  the  re»ulte  of  the  field  ezporimentji  ia  the  aoaaoii 
of  1890:— 

"Number  of  k-xes  of  dineaiied  bnjfs  «ent  ont,  thirtyeijfht  Seven  of  theeelot^ 
M-ero  either  not  receivetl  or  received  and  not  used.  Reports  were  received  from  twenty 
«ix  of  the  tbirtyone  remaining  eaHes.  Of  thcBC  twenty-nix  report*  three  were  un- 
favourable, nineteen  favourable,  and  four  doubtful  conc'erning  the  snooeM  of  the 
experiment.  Those  doubtful  cases  are  not  to  be  looked  upon  at  nnfavourable.  but 
more  evidence  is  needed  to  trannfer  them  to  th«*  list  of  favourable  reportii.  Than 
nineteen  out  of  twenty-six  reports,  or  73  per  cent.,  were  decidedly  favourable.  Tlie 
experiments  will  be  continued  during  the  season  of  1891.  In  presenting  thia  paper 
I  wish  to  ncknowledjre  tbo  invaluable  aid  ooniinnally  received  duiiny  the  progresa  of 
tbo  work  from  ray  assistants,  Messrs.  W.  C.  Stevens  and  V.  L.  Kellogg. 

"The  lftl)oratory  experiments  have  been  continued  through  the  seaaon.  Of  the 
three  discuses  identified,  that  produced  by  the  Trichoderma  appears  to  be  Ims  fatal 
than  the  other  two.,..^ 

"  To  Mr.  Riley's  qne.«tion  as  to  which  of  the  three  diseases  mentioned  was  moat 
common  in  destroying  the  bugs  in  the  field  experiments,  Mr.  Snow  said  daring  the 
dry  Rummor  of  the  present  year  he  thought  the  bacterial  dise/ise  did  moet  of  the  work, 
but  in  18S9  he  thought  the  fungous  disease  were  most  destructive. 

"  Mr.  Riley  i^aid  that  the  fact  that  Mr.  8now  had  been  able  to  carry  healthy  bugs 
tlirongb  the  aea.«ton  without  infection  in  the  same  room  with  diseased  bugs  was  a  rather 
dLseonragin);  one,  as  it  would  indicate  either  that  the  germs  were  easily  kept  from 
reaching  the  bugs  or  that  they  were  not  carried  lonjj  distanres.  Close  proximity  to. 
or  actual  contact  with,  diseased  individuals,  if  necessarj',  would  materially  lessen  the 
viilue  of  their  use  in  the  field,  while  the  evidence  of  farmer's  experience  in  the  field 
needed  very  careful  weii,'bing,*beoause  of  the  possibilities  of  error-  Mr.  Snow  ssM  that 
it  had  been  found  by  iiis  ex|>eriments  that  the  diseases  would  spread  over  large  fields 
and  destroy  nearly  all  the  bugs  within  ten  or  twelve  days  after  the  diseased  bugs  had 
l)een  introduced,  and  that  the  expense  was  very  light"  (Instct  Life,  VoL  III,  pp. 
->79-285.) 


"In  response  to  your  circular  le  ter  asking  for  notes  of  work  d<»ne  in  reonoroir 
entomology  during  the  |mst  year  (180D,  I  beg  to  subntit  the  following  brief  and 
incomplete  account  of  the  work  done  in  Kansas  this  year  under  my  direction  in  the 
matter  of  the  artificial  dissemination  of  a  con'agious  disense  or  diseases  among  clinch 
bugs : 

••  The  legislature  of  the  State  of  Kansas  at  its  last  session  in  the  .winter  of 
1890-91  made  an  appropriation  of  3.500  dollars,  available  daring  the  year  1891.92. 
for  the  purpose  of  carrying  on  these  experimeiita.  With  this  money  1  have  been  enabled 
to  largely  increase  the  fncilities  of  my  laboratory,  and  to  conduct  on  a  rather  extended 
sca'e  practical  experiments  in  the  field.  According  to  a  provision  in  the  act  of 
appropriation,  1  am  reqnired  to  make  a  monthly  report  to  be  printed  in  the  official 
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State  paper  of  Kansas,  the  Topeha  Daily  Capital.     From  my  last  report,  made  on 
July  15,  I  quote  as  follows  : — 

"Since  making  the  last  report,  June  15,  the  wheat  has  ripened  and  mostly  heen 
harvested.  The  clinch  bugs  at  harvest  time  left  the  wheat  fields  and  invaded  the 
fields  of  young  corn.  The  experiments  of  1889  and  1890  were  carried  on  among 
bugs  in  the  corn-fields,  and  the  experiments  of  this  year  in  wheat  fields  are  thus  new 
features  in  the  -work.  The  results  have  been  gratifying,  but  the  reports  from  this 
year's  corn  fields  and  the  investigations  of  my  field  assistant,  Mr.  Hickey,  show  that 
the  massing  of  the  bugs  in  the  hills  of  corn  offers  more  favourable  conditions  for  the 
successful' workings  of  the  disease  than  the  usual  conditions  incident  to  the  presence 
of  bugs  in  wheat. 

"  The  hatching  and  appearance  of  the  young  bugs  is  a  feature  in  the  work  added 
since  the  last  report.  It  is  with  satisfaction  that  I  note  the  communicability  of  the 
disease  from  old  to  young  bugs  by  contact.  The  young  bugs  are  as  susceptible  to  the 
infection  as  the  old  ones. 

"The  part  of  the  State  reporting  bugs  in  the  corn-fields  lies  between  96"  30'  and 
98°  01'  west  longitude ;  or  between  a  line  drawn  through  Marshall,  Pottawatomie, 
along  the  eastern  boundary  of  Geaty,  Morris,  Chase,  and  along  the  eastern  boundary 
of  Greenwood,  Elk,  and  Chautauqua  Counties,  and  a  line  drawn  along  the  eastern 
boundary  of  Jewell,  Mitchell,  Lincoln,  Ellsworth,  Hice,  Reno,  Kingman,  and  Harper 
Counties.  This  bug-infested  belt  extends  clear  across  the  State  from  north  to  south. 
Scattering  reports  of  the  presence  of  the  bugs  are  in  from  various  eastern  counties, 
and  from  a  few  west  of  the  98°  30'  line. 

"  Up  to  date  (11a.m.,  July  15)  infected  bugs  have  been  sent  out  from  my  labora- 
tory to  1,700  applicants.  To  several  of  these  applicants  second  lots  of  infected  bugs 
have  been  sent,  owing  to  failure  to  use  the  first  lot  lor  various  reasons,  and  occasionally 
because  of  failure  to  get  good  results  from  the  first  experiment.  But  as  many,  if  not 
more,  persons  have  got  dead  bugs  from  fields  wherein  the  bugs  are  dying  because  of 
infection  sent  out  from  my  laboratory  as  have  received  bugs  directly  from  me. 
Each  successful  field  experiment  has  been  the  means  of  establishing  a  secondary  dis- 
tributing centre.  It  is  evident  that  the  experiment  of  killing  clinch  bugs  by  infection 
with  fungoid  and  bacterial  disease  is  being  given  a  trial  on  a  large  scale.  The  reports 
for  the  past  month  (June  15  to  July  15)  have  been  gratifying,  in  that  they  show  a 
good  percentage  of  success.  However,  reports  are  not  made  out  as  carefully  as  they 
should  be,  and  worse,  many  experimenters  make  no  reports.  I  desire  to  have  a  report 
on  every  lot  of  infected  bugs  sent  out. 

"  Because  of  the  difficulty  of  getting  careful  reports  from  the  field,  I  sent  out 
Mr.  E.  C.  Hickey,  an  intelligent  University  student  doing  special  work  in  natural 
history,  as  a  field  agent.  Mr.  Hickey's  last  trip  was  through  Chautauqua,  Harvey, 
Sumner,  Cowley,  Butler,  Greenwood,  and  Elk  Counties,  lasting  from  June  12  to  July  6. 
He  visited  seventy-two  persons  who  had  experimented  with  infected  bugs,  and  found 
over  80  per  cent,  of  the  seventy-two  experiments  successful.  Mr.  Hickey  personally 
visited  the  corn-fields,  and  verified  by  careful  observations  the  statements  of  the 
farmers. 

*'The  laboratory  facilities  for  sending  out  infected  bugs  have  been  largely 
increased,  and  all  demands  can  be  promptly  met.  Application  for  infected  bugs 
received  in  the  morning's  mail  are  answered  with  bugs  and  directions  on  the  noon 
outgoing  trains.  The  work  of  scientific  investigation  in  the  laboratory  is  going  on 
steadily  and  carefully.  Inoculation  experiments  from  pure  cultures  of  Sporotrichum 
■will  be  reported  on  next  month.  A  feature  of  the  work  unnoticed  previously  in  this 
report  is   the  prevalence  of  Empusa,   the   fungus  jwith   which    the  first   successful 
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expeiiraents  were  condnottMl.  F.mpvxn  and  Sporotrirkum  develop  tide  bj  sid«  In  th« 
inrectiiig  cagoH,  and  dead  bngn  eont  in  from  fields  where  the  bajfi  are  djrinjK  ahow  both 
!iingi.  At  the  ch>HO  of  thn  nen^on  I  hope  to  present  a  full  report  of  the  labontory 
invcHligatioiis,  whicli  the  brief  monthly  rcjwrtu  offer  no  apaee  for.  ProTeMor&A. 
Forbes,  the  eminent  State  entomologist  of  lUinoiH,  who  hM  experimented  in  hia  l«bo> 
ratnry  ou  the  development  of  paraaitio  fangi  in  inoects,  and  who  early  noted  the  baeto- 
rial  dixease  of  the  clinch  bugs,  viHited  my  hiboratory  Inst  week.  He  exprensfd  tb* 
hope  that  a  oeries  of  field  experiments,  snch  as  are  now  being  carried  oo  in  Kanau, 
could  he  conducted  in  Illinois. 

"  In  closing,  I  may  say  that  the  oatcome  of  the  work  lo  far  ibis  year  it  highlj 
encouratjing." 

♦'Since  making  this  report  the  reqncBtn  for  infected  bugs  have  grown  mach  leM 
numerous.  The  hiboratory  experiments  have  been  carried  on  with  more  attentioa 
paid  to  bacteria.  So  far  I  have  been  unable  to  successfully  infect  bugs  in  the  labora- 
tory from  pure  cultures  of  Sporotrichum.  The  Sporotrichum  grows  readily  on  a 
medium  composed  of  beef  broth  and  Irish  moss,  and  pure  cultures  are  eaxily  obtained* 
Other  experiments  with  these  cultures  are  necessary,  however,  to  make  this  statement 
positive.  Empusa  will  not  fruit  on  the  plates.  It  behaves  very  peculiarly.  Long 
erect  filaments  are  sent  out  strikingly  different  from  the  customary  hyphn,  but  no 
spores  aro  produced.  As  regards  the  bacteria,  I  am  assured  that  the  forms  in  my 
cultures  aro  identical  witli  Hunill's  Micrororcus  ituertnrum,  two  slides  of  which  have 
been  furnished  me  by  Professor  Forbes.  This  Mirroroccut  is  found  almost  withoot 
exception  in  bugs  which  have  died  in  the  field  and  been  sent  in  for  examination. 
Ancther  Micrococcus,  lirger  and  almost  perfectly  circular  in  opticil  plane,  in  often 
present  in  dead  and  dying  bugs.  Spraving  expcriniCMts  with  fluids  containing  thia 
Micrococcus  give  no  successful  results  in  inlection."  (Insect  Life,  Vol.  IV,  pp. 
r.9.71.)  

Gas  lime  and  lime  have  lono;  been  recommenrled  ajrainst  root-feeding 

insects  ^^^  '"  "  recpiit    Hulletin   of  the  wevr 

Fertilijcers  rer«tM  insects.  ,  a       •      1. 1       n  \^  1? 

Jersey      Ajjnciiltural      Lollejje   il.xpcriment 

Station,  Mr.  J.  B.  Smith  advocates  kainit  and  muriate  of  potash  for  a 

similar  purpose.     Mr.  Smitli  writes— 

"  The  u«o  of  commercial  fertilizers  is  becoming  more  general  each  year,  and  each 
year  the  farmers  nre  considering  more  closely  what  material  to  buy  to  obtain  tlie  bent 
results  on  their  own  land,  and  also  the  form  in  which  the  needed  element  is  to  be 
applied.  Wherever  it  can  be  profitably  done,  potash  should  l>e  applied  in  the  form 
of  kainit,  and  nitro^'Cn  in  the  form  of  nitrate  of  so<la.  I  am  not  recommending  these 
substances  as  in  all  cases  the  best  fertilizers,  nor  would  I  be  understood  as  condemn* 
ing   other   forms   of   these   elements.     From  the  standpoint  of  the  entomologist  tbej 

are  the  best,  because  they  have  undoubted   insecticide   properties Huring   the 

season  of  1890  I  found  in  a  fine  peach  orchard  several  trees  undoubtedly  infested  by 
root  lice.  I  directed  the  application  of  kainit  in  a  trench,  and  the  new  foliage  was 
normal.  A  neighbour,  observing  the  process,  doctored  some  of  bis  own  tree*, 
improving  the  treatment  by  adding  nitrste  of  soda,  one  quart  of  each  per  tree.  The 
result  was   striking,   showing  that  the  nitrate  had  acted  as  a  stimulant,  and  had  pro> 

bahly  also  aided  in  the  destruction  of  the  aphids Potash  is  a  neceosarr  eleaeat 

of  food  for  corn,  aud  if,  in  supplying  the  potash,  kainit  he  used,  injury  will  be  almost 
entirely  prevented.  Muriate  of  potssh  is  also  effective,  bur  less  so  than  kainit.  The 
evidence  of  all  the  farmers  now  using  kainit  for  corn,  and  with  whom    I    have   talked 
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on  the  subject,  is  to  tlie  one  purpose— since  they  have  used  the  potash  salts  the 
corn  has  been  practically  exempt  from  injury  by  cut-worms  or  wire-worms.  That 
kainit  will  kill  even  true  wire-worms  (Elater  larv£e)  I  have  proved  experimentally. 
It  does  not  act  very  promptly,  but  it  does  kill  eventually,  as  the  following  proves  : — 

"A  large  number  of  wire-worins  were  divided  into  two  lots,  nearly  equal  in  number 
and  similar  as  to  size,  and  each  lot  was  put  into  a  large  jar  with  about  six  inches  of 
soil.  A  potato,  cut  into  quarters,  was  put  into  each  jar,  just  beneath  the  surface  and 
close  to  the  edge,  to  facilitate  observation.  Into  one  jar  was  put  two  ounces  of  clean 
water  ;  into  the  other  an  equal  amount,  in  which  kainit  at  the  rate  of  one  ounce  to  one 
pint  had  been  dissolved.  No  other  treatment  was  given.  For  a  week  there  seemed 
no  difference,  and  most  of  the  larvae  were  buried  in  the  potatoes.  Then  the  younger 
larvae  in  the  kainit  jar  began  to  die,  and  in  two  weeks  scarcely  a  living  larva  was 
to  be  found.  In  the  other  jar  the  larvae  lived  on  for  more  than  a  month  without  either 
food  or  attention,  and  they  were  then  thrown  into  alcohol  as  specimens.  Therefore 
I  advise  the  application  of  kainit  as  a  top-dressing,  just  as  soon  as  the  ground  is 
ready  to  receive  it,  and  as  long  as  possible  before  planting." 

The  followini::  is  added  as  a  foot-note:— 

"  Bulletin  No.  33  of  the  Cornell  station  has  come  into  my  hands  since  this  bulletin 
was  sent  to  the  printer.  In  it  Professor  Comstock  reports  poor  success  in  laboiatorj- 
experiments  with  kainit  as  against  wire-worms.  Space  is  lacking  here  to  go  into 
details  ;  but  I  will  do  so  in  the  Annual  Report.  That  laboratory  experiments  do  not 
always  indicate  what  will  happen  in  the  field,  the  following  will  show  : — 

"  On  the  Voorhees  farm,  in  Somerset  county,  a  fourteen  acre  field  was  divided 
into  two  sections,  to  test  kainit  and  muriate  of  potash  as  fertilizers,  and  a  stiip  of 
seven  rows  was  left  untreated  between.  The  land  was  known  to  be  badly  infested 
by  wire-worms  and  cut-worms  or  grub-worms,  more  specially  one  low  meadow.  In 
the  half  treated  with  kainit,  the  corn  all  came  up  well,  and  was  not  molested  by 
insects  at  all  ;  on  the  muriate  half  the  injury  was  much  lessened,  and  in  the  untreated 
vows,  running  the  full  length  of  the  field,  almost  the  whole  was  destroyed  by  the 
insects.  The  experiment  was  not  made  to  test  insecticide  effect ;  but  the  results  were 
so  apparent  that  IVIr.  Voorhees  spoke  of  them  at  once,  and  reports  that  since  using 
kainit  he  has  no  further  trouble  with  either  wire-worms  or  cut-worms.  This  has  also 
been  the  experience  of  his  neighbours,  and  of  all  who  have  been  questioned  by  me. 
I  therefore  again  repeat  my  advice, —  use  kainit  wherever  practicable." 


An  inlei-estin<j  report  on  "  Methods  of  preven(in<?  and  checking  the 
Prevention  of  insect  ravages  attacks  of  insects  and  fungi"  (Jolin  Murray, 
'^  Kn.land.  1891),  by  Mr.  Charles  Whitehead,  has  recent- 

ly been  published  in  England. 

The  methods  recommended  are  generally  such  as  are  already  well 
known  in  the  United  States,  where  so  much  has  been  done  to  develope 
this  branch  of  agricultural  knowledge,  but  Mr.  "Whitehead's  practical 
little  pamphet  will  be  useful  for  reference,  not  only  in  England,  but  also 
in  India,  where  people  are  only  beginning  to  appreciate  the  importance 
of  utilizing  the  latest  discoveries  in  the  methods  of  combating  the 
various  pests  that  attack  crops. 

For  chocking  ?<>7r(?  worms  and  7't^«^/>/«  larvjB^  which  are  often  very 
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destructive  to  tbe  roots  of  olover  and  other  crops  in  Knglund, 
Mr.  Whitehead  recommends  plonjjhin*?  pns  lime  into  th«  land  when  the 
crop  is  off  the  ground,  while  soot,  guano,  nitrate  of  •<»dii.  ^nlf,  and  rojn? 
dust  are  all  recommended  as  to|).dre88ing8  to  the  plantt<. 

Kmulsijns  of  kerooine  and  soap  are  recommended  for  i»|>rayin^  plants 
attacked  by  the  onion  Hy,  the  celery  fly,  and  the  carrot  fly,  also  lor  the 
destruction  of  aphids  of  all  kinds,  including  the  corn  aphid  and  the  hop 
aphid.  Washes  made  of  soap  and  extract  of  quassia  chips  are  also 
recommended  in  many  cases  for  the  same  purposes  as  kerosine  and  MWp 
emulsion.  With  the  hop  aphid  in  particular  this  system  of  treatment 
Bcems  to  have  been  largely  adopted,  and  a  great  many  machines  fur 
applying  it  have  been  invented. 

For  the  mite  which  attacks  currant  bushes,  washing  the  bushes  with 
compounds  of  soft  soap  and  sulphur  is  recommended  ;  a  compound  of  soap 
and  sulphur,  sold  ready  prepared  for  the  purpose  by  Messrs.  Burford  of 
Chiswick,  being  particularly  noticed.* 

For  the  turnip  beetle,  dressing  the  plants  with  lime,  soot,  guano,  and 
kerosine  emulsion  are  all  recommended. 

Hellebore  in  powder  or  solution  destroys  saw  fly  which  attacks  goose- 
berry bushes,  but  care  in  handling  it  is  insisted  upon,  as  it  is  very  pui> 
sonous. 

Spraying  with  such  arsenical  washes  as  London  purple  and  Paris 
green,  is  recommended  for  the  destruction  of  the  numerous  caterpillars 
which  defoliate  fruit  trees,  though  this  treatment  does  not  appear  as  yet 
to  have  been  very  widely  adopted  iu  England,  as  there  is  a  prejudice 
against  it  on  account  of  the  poisonous  nature  of  arsenical  insecticides. 

In  the  case  of  the  caterpillars  of  the  winter  moth,  the  codlin  moth, 
and  the  apple-bud  weevil,  protruding  rims  of  tin  or  bands  of  sticky  or 
impenetrable  substances  are  recommended  for  fixing  round  the  trunks  of 
the  trees  to  prevent  the  insects  climbing  up  to  lay  their  eggs,  while 
white-washing  the  trunks  and  branches  of  fruit  trees  in  the  autumn, 
is  also  said  to  be  useful,  as  it  destroys  the  lichen  and  di8lo<lge8  many 
insects  which  would  otherwise  find  shelter  either  for  themselves  or  for 
their  eggs  in  the  bark. 

In  the  case  of  the  PhifUoxcra  of  the  vine,  flooding  the  vineyards,  in- 
jecting bisulphide  of  carbon  into  the  ground  close  to  the  vines,  and  intro* 
ducing  American  vines,  which  are  not  so  subject  to  attack,  are  quoted  as 
having  been  largely  adopted  in  France. 

For  distributing  insecticides  a  large  number  of  machines  are  described, 
very  many  of  them  no  doubt  excellently  adapted  for  the  purposes  for 
which  they  have  been  designed.     About   the   two  most  generally  useful 

'This  pnpttrtttton  woQld  probtibl)-  be  lueful  ngnintt  red  •plder  on  \m» 
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ones  seem  to  be  the  "  Strawsonizer"  for  distributing  applications  over 
fields  and  other  large  areas,  and  M.  Vermorel's  Eclair  Knapsack  pump 
(price  about  thirty-five  shillings)  for  handwork. 

Of  the  applications  useful  for  the  destruction  of  the  fungoid  diseases 
to  which  plants  are  subject,  sulphate  of  copper  washes  seem  to  be  the 
most  generally  useful.  They  are  recommended  for  spraying  over  the 
plants  in  the  cases  of  the  potato  fungus^  the  onion  mildew,  the  apple  scab, 
and  the  Feronospora  of  the  vine,  and  for  steeping  the  seed  in  the  case  of 
Smut  and  Bunt  in  wheat.  Powdered  sulphur  also  is  recommended 
against  Hop  mildew,  while  freshly  burnt  quicklime  and  sulphur,  also 
sulphate  pf  iron,  have  been  found  useful  in  the  case  of  the  onion  mildew* 
for  which  also  sulphate  of  copper  is  recommended. 

Indian  Museum,  Calcutta, 
29th  February  1802, 
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NOTES  ON  SCOLYTIDiE. 

By  W.  F.  H.  Blandford,  F.E.S.,  P.Z.S. 

*  Pitt/ogenes  scilus  n.  »p. 

This  species  is  new  to  science :  it  is  very  closely  allied  to  the  Euro> 
pean  Tumicus  (or  FUt/ogenes)  chalcogtaphua,  from  which  it  cau  be  sepa- 
rated only  by  careful  comparison. 

Tittfogenei. — Bedel.  Faune  des  col^opt feres  du  bassin  de  la  Seine.  VI, 
p.  388.  A  ^enus  formed  to  contain  those  species  of  Tumicus  (as 
limited  by  Eichhoff,  etc.)  in  which  the  prosternum  has  no  intercoxul 
proces8,  the  anterior  tibiiB  are  subliuear,  and  the  apical  depression  of  the 
Elytra  is  impunctate.     The  typo  is  F.  chalcographus. 


F.  sciius  pp.  nuv.  Mihi. — Sub-elnngatus,  nitidus,  sub-glaber,  ni»ri>- 
piceus,  autennis  et  pedihus  ferrugineis;  elytris  ferrugineo-testaceis,  basi 
et  niargine  laterali  (et  apice  in  maribus  sat  maturis)  infuscatis;  thorace 
ante  medium  lateraliter  conrctato,  post  medium  impresso,  antice  fortiter 
exasperato,  postice  punctisfortibus,  sparsisque  notato,  linea  sub-elevata  et 
plaga  laterali  laevibus;  elytris  tenuissimestriato-puuctatis,  punctis  versus 
apicem  obsoletis,  prope  suturam  prof unde  impressis  et  deutibus  tribus  in 
utroque  depressionis  latere  armatis. 
Long. :  1*7 — 2  mm. 


I 


'  This  in8ect  was  origriniiUy  sent  to  the  ludiaii  Museum,  m  attacking  tlie  5Aor»« 
aaaamica  tree  in  Sibnagnr.  Assam  (see  Volume  I,  p.  42  «f  this  serial).  On  Mr.  Blaudfunl'a 
noticiiii,',  however,  thiit  other  species  of  Tomicu*  ami  Pitgogenea,  in  the  modem  limits  of 
these  genera,  aro  only  to  be  found  in  conifers,  some  small  pieces  of  stick  that  were  ori- 
pinally  f..r«ar.ied  with  the  insects,  were  sent  to  the  Royal  Botanical  Oaidcns,  Sibpor*.  f.,r 
further  examination.  Here  they  were  kindly  looked  at  by  Dr.  George  King,  who  found  that 
they  do  not  belong  to  the  Shores  aaaamica  tree,  but  possibly  to  Pim—  kkaaya,  the  stick^ 
however,  not  being  sufficient  for  precise  identification.  The  tree  therefore  that  is 
attacked  by  Pitifogenoa  aeUus  Uland.,  though  not  definitely  ascertained,  is  no  doubt  one  of 
the  conifers.  The  figure  shows  the  imtigo  dorsal  view,  also  much  enlarged  diagrams  of  Um 
legs  tiud  auteuua.     The  actual  sIm  of  the  insect  is  shown  by  the  hair  liue. 
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"Mas.  Fronte  convexa,  nigulose  punctata,  linea    media  stib-elevata  j 
dentibus  elytrorum  validis.  Femina.  Froute  plana, tenuissime  ofianulata, 
foveam  profundam  in  verticeexhibente,  noii-nuiiquain  supra  os  lateraliter 
impressaj  dentibus  elytrorum  ad  tubercula  setigera  reductis. 
Hab.  :  Doubtful. 

This  species  closely  resembles  P.  chalcograpkus,  but  differs  in  the 
following  points  :— 

The  forehead  in  the  female  has  three  strong  fovtse  with  a  central 
space  raised,  smooth  and  dull,  whereas  in  P.  chalcogmphus  the  fovea 
is  single  and  is  much  nearer  the  mouth,  and  the  lateral  foveas  do  not 
occur. 

The  prothorax  is  generally  similar  to  that  of  P.  chalcograpkus^  except 
that  it  is  very  slightly  narrower  anteriorly  ;  the  punctures  on  the  pos- 
terior half  are  stronger,  closer,  and  more  rugose. 

The  interspaces  are  filled  with  excessively  fine  punctures,  only  visible 
under  a  high  power,  and  much  closer  than  the  similar  scattered  punctures 
in  P.  chalcograpkus. 

The  elytra  in  the  male  are  testaceous,  strongly  infuscate  along  the 
lateral  margin,  and  for  the  whole  of  the  apical  declivity  they  are  slightly 
narrower  and  flatter,  the  apical  depression  is  shorter  and  more  vertical, 
and  the  teeth  are  situated  farther  back,  and  closer  to  each  other,  and  the 
anterior  pair  point  directly  backward  instead  of  obliquely  upwards,  and 
their  base  is  longer. 

In  the  female  the  elytra  are  more  testaceous  yellow  (in  spirit  speci- 
mens), sometimes  with  a  distinct  dark  lateral  border;  they  are  slightly 
flatter  and  less  shining,  and  the  rows  of  punctures  are  not  so  distinct 
and  regular  as  in  P.  chalcograpkus.  Antennae  and  legs  as  in  the  latter 
species. 

^  Platydaclylas  sex-spinosus  Motsch. 

This  insect  was  first  described  from  Ceylon  by  Motsehoulsky  as 
Eccoj)topterus  sex-spinosus  ;  Eichhoff  then  described  it  independently  as 
Xi/lehorus  al/normis,  and  subsequently  noted  its  identity  with  Motsclioul- 
sky's  species,  pointing  out  that  tlie  latter  genus  was  bad  and  founded 
on  untenable  characters,  and  ignoring  Motschoulsky's  specific  name.  In 
1886  he  founded  a  new  genus  Plaiydactylus,  for  P.  gracilipes  from  the 
Moluccas,  and  then  suggeste/i  that  his  Xyleborus  ahnnrmh  may  belong  to 
this  genus      This  I  find  to  be  correct.     I  prefer    to    retain   Motschoul- 

^  Noticed  in  vol.  I,  p.  61,  of  this  serial  as  destroyin<r  patUly  {Oryza  sativa)  in  Lower 
liurina  by  boring  into  tlie  stalks. 

Mr.  BlMndfoid  writes  tliat  ihc  niivle  will  probably  prove  to  be  smaller  in  size  and  some- 
what  different  iu  structure  from  the  female. 
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sky's  specific  name,  ns  it  has  priority,  and  Eichhoff's  is  inappropriate 
when  the  insoit  is  no  lonjjer  retained  as  a  Xyleboru*. 

Plali/dactyUi. — Eichhoff.  Notes  from  the  Leyden  Museum,  VIII 
(188U),  p.  25. 

Head  fflohotie,  sunk  in  tliorax.  Antennie  with  five-jointed  ftinicn. 
his,  and  sub-tuniente  ehih.  Pro  thorax  scabrous  in  front,  without  basal 
border.  Tibioo  8tron<;ly  flattened,  spatulate,  finely  serrate  ext4>rnally, 
and  p;roovcd  for  reception  of  the  tarsi.  'Ihree  basal  joints  of  hinder  tarsi 
broad  and  flattened,  somewhat  tri<;fonat€. 

The  form  of  the  hinder  tarsi  will  distinguish  this  genus  from  any 
other  Tomicidte. 

Vlalydactijlni  sex-spinosus. — Motschoulsky.  Bull,  de  la  Soc.  des 
Naturaliptes  do  Moscow,  1 863, 1,  p.  5 1 5  { Eccoptopterm  tejr-spittOius)  XflC' 
liorm  abnorints  Eichhoir,  Berl.  Ent.  Zeit,  1^6S,  p.  282.  Ratio  Tomici- 
noruin,  p.  34'i. 

ObloM^'^,  moderately  shining,  pilchy-black  with  gray  pubescence. 
Head  large  and  globose,  forehead  closely  punctured  and  pubescent  above 
mouth. 

'1  horax  nearly  globose,  broader  than  long,  base  truncate,  posterior 
angles  rounded,  sides  and  apex  rounded,  the  latter  strongly  ;  above  very 
convex  with  an  obscure  transverse  elevation  behind  middle  of  disc,  thiidy 
pubescent  with  transverse  rows  of  asperities  in  front,  behind  smooth,  dull, 
appearing  finely  alutaceous  under  a  high  power,  with  scattered  punc- 
tures. 

Elytra  narrower  than  thorax,  one-third  longer,  narrowed  from  base 
to  apex,  base  truncate,  shoulders  and  sides  rounded ;  above  convex  at 
base,  thence  sloped  to  apex  forming  an  oblique  depressed  surface  begin- 
ning before  the  middle  of  the  elytra;  closely  and  irregularly  punctured, 
the  punctures  being  coarser  in  the  apical  depression,  which  is  lighter  in 
colour,  and  the  sides  of  wliich  are  each  armed  with  three  strong  pointed 
spines.  The  upper  one  is  the  largest  and  placed  about  the  middle  of  tbe 
f'lytra,  the  lower  the  smallest  are  close  to  the  apex. 

Anterior  and  middle  coxa;  and  femora  testaceous,  tibiu;  and  tarsi 
pitchy  ;  posterior  legs  pitchy  except  last  tarsal  joint.  Joints  of  the  pos- 
terior tarsi  oblong,  flattened ;  first  joiut  larger  than  second  or  third 
joints. 

Length,  2'5  mm. 
Habitat :  Ceylon,  Burma. 
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NOTES  ON  COCOANUT  PALM  COCCI D^. 
By  W.  M.  Maskell,  F.R.M.S. 

[The  following  insects   attack   cocoanut  palms  in   the   Laccadive   Islands.     For 
further  particulars  see  page  7. — Ed.] 

Dactylopma  cocotis  Maskell. 
Transactions  N.  Z.  Institute,  1889,  Volume  XXII,  p.  149. 
A  variety  of  this  species  occurs  on  cocoanut  palms  in  the  Laccadive 
Islands,  India.  The  differences  from  the  type  which  inhabits  Fiji  are 
as  follows  : — The  Indian  insect  is  scarcely  red  in  colour,  inclining  rather 
to  yellow,  and  the  antennse  have  (at  least  frequently)  only  seven  joints. 
The  first  point  is  very  unimportant, and  as  to  the  second  there  are  at  present 
known  six  or  seven  species  of  Dactylopius  in  which  the  antennal  joints 
vary  from  seven  to  eight.  The  marginal  tufts  of  small  hairs,  the  char- 
acters of  the  feet,  the  form  of  the  larva,  and  other  features,  are  similar 
in  both  Indian  and  Fijian  specimens,  and  they  may  therefore  be  properly 
considered  as  specifically  identical. 

/xpirliof.vs  destructor  Si^^noret. 
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Essni  sur  les  Coclienilles,  p.  1)4 :  Annales  de  la  Soci^t^  entomolo^qae 
do  France,  1S68,  p.  120.      Fijjs.   1—4. 

Female  puparium  really  ruuiul  and  whtto  in  colour,  but  bein^  mtl!^' 
Pfated  in  masses  on  the  leaf  with  very  numerous  yellow  pelliulei  and 
much  dust  and  fluf! :  the  g^cneral  apfHiaranee  of  the  maM  is  brownish 
yellow  :  the  secreted  portion  of  the  puparium  is  very  thin,  delicate  and 
translucent :  pellicles  central,  yellow,  transparent. 

Male  puparium  similar  to  that  of  the  female  and  a<vgre^ted  with  it 
in  the  general  mass,  so  that  it  is  difBcult  to  indicate  any  particular 
features,  except  of  course  that  only  a  single  pellicle  is  visible  in  it,  the 
female  puparium  having^  as  usual  two. 

Adult  females  yellow,  darkening  with  age  j  length  obout  one-fiftieth 
of  an  inch  pegtop-shaped,  shrivelling  at  gestation.  Abdomen  ending 
in  six  lobes,  of  which  the  two  median  are  shorter  and  smaller  than  the 
next  lobe  at  each  side  of  them  :  between  the  lobes  and  for  a  short  distance 
beyond  on  the  margin,  are  a  number  of  scaly  serrated  and  forked  haira  : 
four  groups  of  spinnerets  with  from  eight  to  ten  orifices  in  e;ich  :  many 
single  dorsal  spinnerets.  The  rostral  seto)  appear  to  be  often  excessively 
long. 

Adult  male  brownish  yellow,  very  small  and  delicate  :  length  about 
one-sixtieth  of  an  inch.  Form  normal.  Autenuae  of  ten  joints.  The  anal 
spike  is  rather  long. 

Habitat — on  cocoanut,  date,  and  other  palm  trees,  and  on  Goyaeries 
psidinm  :  Isle  de  la  Reunion  and  Laccadive  Islands,  and  probably  else- 
where  in  the  tropics.  Dr.  Signoret  states  that  about  1868  the  cocoanuta 
of  Reunion  were  "  threatened  with  total  destruction  "  by  this  insect. 

The  proportionate  smallness  of  the  two  median  abdominal  lobes  in  the 
female  is  a  distinguishing  character  of  the  species.  Dr.  Signoret  wai 
not  able  to  find  a  male  amongst  the  specimens  sent  to  him. 

From  the  folded  and  closely  pressed  form  of  the  coooanut  leaves  which 
I  have  seen,  I  should  imagine  that  it  would  be  far  from  easy  to  proceed 
against  A.  destructor  by  ordinary  methods  of  spraying :  but  1  am  not 
sutticiently  acquainted  with  the  habit  of  the  trees  to  express  a  decided 
opinion,  and  there  may  possibly  be  facilities  for  other  remedial  measures. 
Description  of  Figure. — 1,  aggregation  of  male  and  female  puparia, 
male  with  one  pellicle,  female  with  two  (the  insects  are  removed) ;  2, 
adult  females,  a  before  gestation,  h  after  gestation ;  3,  Pygidium  uf 
female  (after  Signoret) ;  4,  adult  male. 
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THE  SILK-COTTON  POD  MOTH. 
By  F.  Moore,  F.Z.S. 

[This  insect  was  reared  in  the  Museum  from  silk-cotton  pods  furnished  by  Mr.  R. 
Blechynden  of  the  Agri-Horticultural  Society.  The  pods  were  found  to  be  tunnelled 
by  the  caterpillars.  They  were  received  in  the  latter  part  of  the  cold  weather,  about 
the  time  that  the  silk-cotton  pods  ripen  in  Calcutta.  Mr.  Blechynden  noticed  that  the 
crows  paid  a  good  deal  of  attention  to  the  fallen  pods,  no  doubt  with  a  view  of  devour, 
ing  the  caterpillars  they  contained,  and  the  extraordinary  speed  with  which  the  cater- 
pillars tunnelled  into  the  earth  when  the  pods  were  opened  shows  that  they  appreciate 
the  fact  that  the  crows  are  on  the  look-out  to  eat  them  up.  The  caterpillars  construc- 
ted for  themselves  typical  noctues  cells  of  eaiih  in  the  ground,  for  the  protection  of 
the  pupa;,  and  the  moths  emerged  in  the  following  March,  when  the  silk-cotton  trees 
{?  Bomhax  malaharicum)  were  in  flower  on  the  Calcutta  Maidan.  The  insect  therefore 
passes  through  but  one  generation  in  the  year,  and  probably  lays  its  eggs  in  the 
flowers  or  immature  pods  of  the  silk-cotton  tree.  The  figure  shows  the  male  and 
female  moths,  and  the  pupa  lying  in  the  earthen  cell  that  the  caterpillar  makes  in  the 
ground ;  all  natural  size, — Ed.] 

Family  Hadenidce. 

Genus  Nov.  Mvdaria — Male. — Forewing  elon^ata,  narrow,  apex 
rounded,  exterior  margin  oblique  and  slightly  convex ;  cilia  scalloped; 
cell  long,  more  than  half  the  length  of  wing ;  first  sub-costal  branch 
emitted  at  three-fifths  before  end  of  the  cell,  second  branch  from  close 
to  end  of  cell;  third  from  end  of  cell,  trifid,  the  si.vth  (or  upper  radial) 
also  from  end  of  cell ;  discocellular  very  slender,  outwardly  recurved, 
the  radial  from  near  its  lower  end ;  two  upper  median  branches  from 
angles  at  lower  end  of  the  cell,  the  lower  median  at  three-fifths  before 
end  of  the  cell;  sub-median  vein  recurved.  Hind-wing  moderately  short, 
apex  rounded,  exterior  margin  slightly  convex,  and  very  slightly  scal- 
loped ;  cell  extending  to  half  the  length,  broad  ;  sub-costal  vein  curved 
near  its  base  and  touching  the  costal ;  two  sub-costal  branches  emitted 
from  end  of  the  cell ;  discocellular  outwardly  oblique,  radial  from  near 
its  lower  end;  two  upper  median  branches  from  a  footstalk  a  little 
beyond  end  of  the  cell,  lower  median  at  about  one-third  before  end  of 
the  cell ;  sub-median  and  internal  vein  straight.  Bodi/  stout,  abdomen 
extending  beyond  hind-wings,  compactly  scaled,  thorax  sub-crested  at 
posterior  end.  .4«^ea«<«  thick,  whip-shaped ;  /^eart?  prominent,  the  front 
furnished  with  a  broad  flat  centrally-pointed  black  hard  corneous  piece, 
which  projects  slightly  but  visibly  beyond  the  scales.  Paljn  short 
stout,  porrect,  not  reaching  the  front,  compactly  squamose,  third  joint 
short,  cylindrical,  narrower  than  lower  joints.  Legs  stout;  fore-legs 
short ;  femora  thickly  clothed  with  long  hairy  scales ;  hind  tibia  with 
two  pairs  of  prominent  spurs.  Female. — Antenna?  as  in  male.  Frontal 
corueouB  piece   broader  and  projecting   more   promiueatly  beyond  the 
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-»oa1es.     Palpi  longer,  extending   beyond  the  front;   third  joint  longer 
than  in  the  male;  legs  eimilavly  clothed. 

Mudaria  corni/rona. — Male.  Upper  side.  Fore-unng  ferrujji nous-gray, 
with  numerous  minute  biuckish  scales;  crossed  by  four  black  lines,  each 
line  being  dilated  nt  the  costal  end  ;  the  first  line  basal,  sinuous,  duplex, 
but  indistinctly  detined  ;  the  second  line  sub-basal,  irregularly  zigzag, 
duplex,  the  exterior  being  most  prominent;  the  third  line  discal,  re- 
curved, sinuous,  duplex,  the  points  upon  the  veins,  the  interior  line  being 
most  prominent;  the  fourth  line  sub-marginal,  lanccolated,  the  points 
upon  the  veins ;  between  the  sub-basal  and  the  discnl  line  is  a  large, 
broad,  longitudinally  disposed,  irregular  constricted  black  lined  mark, 
which  extends  above  and  bolow  the  cell ;  marginal  cilial  line  with 
slightly  defined  black  lunules ;  cilia  slightly  interlined  with  black. 
Hiud'wing  white,  with  a  slender  black  marginal  lunular  line.  Body 
dusky  grey  above,  paler  grey  beneath;  palpi  and  logs,  dusky  grey; 
antenntB  dusky  brown ;  front  piece  corneous,  shining  jet-black ;  pro- 
boscis long;  tarsi  with  pale  bands.  Underside. — /W-itim^  greyish- 
white,  glossy  ;  costal  border  and  the  exterior  half  slightly  speckled  with 
minute  blackish  scales.  Hind-wing  with  the  costal  and  apical  borders 
also  slightly  speckled  with  similar  blackish  scales ;  a  small  slightly 
defined  black  speckled  spot  on  middle  of  the  discocellular  veinlet. 


/Vwa/^.— Upper  side.  Fori'mng  paler,  more  uniformly  grey;  speckled 
with  black  scales ;  transverse  lines  and  the  intermediate  constricted 
mark  as  in  tiie  male  ;  the  posterior  border  and  interspace  between  this 
mark  and  the  sub-basal  and  discal  line  is,  in  some  specimens  only,  thickly 
black  speckled.     /Iind-Ki»g  very  slightly  grey,  speckled  along  the  costtd 
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border,  and  with  a  few  black  scales  disposed  upon  the  lower  sub-basal 
and  the  median  veins,  thus  forming  a  series  of  incipient  discal  spots  ; 
marginal  line  blackish.  Under  side  as  in  the  male.  Body  palpi,  and 
legs  grey ;  tibia  and  tarsi  with  dusky  grey  bands ;  the  jet-black  cor- 
neous front-piece  larger,  broader,  and  more  prominently  projected  than 
in  male.  Expanse  o£  wings;  $  If,  $  If  to  If  inch. 
Habitat— QsiXcwXia,, 
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A  NEW  GALL-iMAKlNG  APHID. 
By  Q.  B.  Buckton,  P.R.S. 

(The  (;a1lfl,  from  which  these  infecta  were  obtained,  were  famished  bj  Mr.  C.  F. 
Elliot,  who  found  them  on  what  wm«  thought  to  be  a  variety  of  the  PtMtaria  terehin. 
thus,  tree  with  aromntio  leaves  nometltinf;  the  shnpe  of  those  of  the  lilac.  The  treat 
were  found  in  November  1891,  };rowiii^  in  a  forest  in  the  dry  bed  of  a  bmad 
stony  ravine  about  3,000  feet  above  »en-lt'vel,  near  Harnni,  on  the  Sind-Peshin 
section  of  the  North*  West  em  Railway,  Baluchistan.  Almost  every  tree  had  a 
dozen  or  more  of  these  galls  townrds  the  extremities  of  the  branches.  The  galls 
were  of  every  shape  ;  some  empty,  pomo  opening,  and  the  flies  swarming  out ;  some  still 
with  the  young  insects  closed  up  in^-ide.  The  ii){ure  shows  the  wing?d  inseot  with 
dingrams  of  its  antenna  and  Ifgs.  The  size  of  the  specimens  is  indicated  by  hair  lines. 
The  gall  which  is  nlso  shown  is  half  the  notnalsize. — Ed.) 

Late  in  December  1891,  1  received  from  the  Indian  Museam  several 
pod-like  vegretable  excrescenc3s,  concerning  which  I  have  pleasure  in 
making  the  following  report : 

These  galls  were  of  various  sizes,  some  of  them  measurins  as  much 
as  4'5  inciies  or  1 1*5  centimetres  in  length,  whilst  others  did  not  exceed  the 
size  of  a  small  walnut.  In  width  they  were  about  .3'0  centimetres. 
The  larger  kinds  had  somcwiiat  the  appearance  of  contorted  figs,  more 
or  less  compressed  and  indented  ;  but  probably  they  were  more  cylindri- 
cal in  form  when  fresh  and  green.  Their  prevailing  colour  was 
ferruginous-yellow  or  reddish,  shading  into  yellow  and  greener  tints. 
The  surfaces  were  furrowed  longitudinally  with  shallow  streaks,  with 
here  and  there  small  tears  of  resin  of  a  turpentine  consistence  and  odour. 

Tliegall-like  bodies  seem  to  be  formed  directly  from  the  leaf  stalks  of 
the  trees,  and  not  from  the  leaves.  Whilst  some  of  these  excrescences 
were  pyriform,  others  had  a  singular  contorted  shape  and  were  twisted 
like  a  cork-screw.  The  galls  terminate  at  their  summits  in  a  horny 
point,  which  in  the  five  specimens  examined  were  imperforate. 

When  cut  across,  they  showed  hard  and  woody  walls,  varying  in 
thickness  from  that  of  card-board  to  the  thickness  of  pasteboard  of  per- 
haps 1'5  millimetres.  Each  had  but  a  single  cavity,  without  partitions; 
and  in  some  cases  the  outer  walls  were  perforated  by  one  or  two  small 
round  holes  about  the  size  of  a  large  shot. 

In  the  largest  specimen,  a  rent  was  found  from  which  the  win^^ed 
insect  had  chiefly  escaped. 

The  contents  of  these  chambers  consisted  of  a  debris  of  dead  insects 
winged  and  apterous,  mixed  up  with  a  quantity  of  fibrous  substance  and 
excrementatious  matter  almost  insoluble  in  water.  To  the  naked  eve 
the  mass  was  of  a  greenish -grey,  mixed  up  with  wings  and  l^s  form- 
ing a  tangled  heap. 

The  microscope  sliowed  these   insects   to   belong  to  the  Aphindinie, 
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and  to  the  group  of  Pempbiginse,  which  are  known   to   produce  pseudo- 
galls  by  setting  up  irritation  on  the  leaves   or  bark  of  various  trees. 

As  this  Pemphigus  differ  in  several  respects  from  any  hitherto 
described  from  Europe  or  America,  I  add  a  diagnosis  of  the  winged 
female,  remarking  that  some  Indian  entomologist  may  usefully  describe 
the  colours,  if  they  show  such,  from  living  specimens. 

Pemphigus  edificator,  Buckton. 


Imugo,  wholly  black.  Head  small,  furnished  with  normally  formed 
eyes  and  the  usual  supplementary  eyelet  antennae  about  half  the  length 
of  the  body,  seven  jointed,  counting  the  terminal  process  as  a  joint. 
Third  and  sixth  joints  the  longest,  and  apparently  not  tuberculated. 
Notum  and  prouotum  broad.  Abdomen  ringed  and  tapering  to  a 
rounded  cauda.  Nectaries  not  visible.  Legs  black  ;  the  hinder  pair 
hirsute.  Tarsus,  two-jointed  with  claws.  Upper  wings  about  twice 
the  length  of  the  body  and  normally  folded.  Costal  edge  strong, 
with  a  broad  black  cubital  vein,  ending  beyond  the  middle  of  the 
costa  with  a  broadly  banded  black  stigma,  having  an  internal  dark 
cell.  Stigmatic  vein  long  and  curved.  Second  vein  short  and  discon- 
nected from  the  cubitus,  like  that  of  Schizoneura.  Third  vein  joined 
to  the  cubitus,  and  widely  forked  close  to  its  insertion. 

Lower  wing  small  and  delicate  ;  with  a  cubitus  twice  forked,  and 
complete  to  the  margin. 

Mr.  Elliot  found  these  po-i'.-like  galls  on  the  twigs  of  Pistacia  grow- 
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in^  ill  the  dry  bod  of  a  broad  stony  ravine  about  8,000  feet  aliove  tea- 
level  near  Hariiui  in  the  SiDd-Fesbin  section  of  the  North-Westcrn 
Railway.  "  Almost  every  tree  had  a  dozen  or  more  of  theM  gulU 
towards  the  extremities  of  the  branches.  They  were  in  every  stage ; 
some  empty,  some  opening,  and  the  flies  swarming  out ";  some  still  with 
the  immature  insects  cncloseil. 

The  galls  which  I  examined  in  December  contained  only  a  few  pnino 
and  larva).  The  grey  mass  before  noted  is  nearly  insoluble  in  water, 
but  iievertheU'ss  it  hud  a  soapy  flavour  on  the  tongue. 

Two  of  the  excrescences  contained  also  the  caterpillar  of  some  lepi- 
dopterous  insect,  each  entangled  in  its  own  web. 

They  were  quite  lively  and  fat,  about  three-quarters  of  an  inch  hmg, 
and  did  not  appear  famished,  although  they  cannot  have  eaten  green 
food  for  many  previous  weeks.  It  is  not  very  likely  that  they  consumed 
the  aphidis  imprisoned  in  the  galls. 

In  conclusion,  I  may  note  that  the  European  Penpkigitt  coruienlariut 
of  Pusserini  constructs  a  long  bean-shaped  gall  with  appointed  top.  It 
has  been  fif,'ured  by  M.  L.  Courchet  in  **  Ktude  sur  les  Galles  produites 
par  les  Aphidiens,"  Montpellier  lb79,  see  part  1,  figure  4.  He  says 
this  structure  does  not  exceed  in  size  that  of  a  haricot-bean.  Figures 
also  arc  given  in  this  same  memoir  of  the  antinno)  and  the  wings.  In 
all  these  particulars  P.  cornicularius  difFeis  from  the  Indian  Pempkigut, 
although  botli  Iced  on  diffuieut  species  of  Pislacia,  and  have  a  close 
alhuity. 

Haslkukkk. 
16  Janu'try  IS9'2. 
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A  NEW  WOOD  BORER. 
By  Oliver  E.  Janson,  F.E.S. 

[  The  specimens  from  which  this  species  is  described  were  said  to  have  been  found 
attacking  oak  stumps  in  Deoband,  North-Westem  Provinces,  in  December  1881. 
They  are  referred  to  the  Coleopterous  Family  Scolytidse,  sub- Family  Platypides.— Ed.] 

Diajjus,  impressus  n.  sp. — Rufo-branneus,  elytris  flavo-testaceis, 
apice  rufo-brunneis,  antennis  pedibusque  flavis.  Cupite  parce  punctato, 
vertice  tri-carinato,  carinis  nitidis,  prothorace  oblongo,  lateribus  emargi- 
natis,  elytris  subtiliter  punctato-stviatis,  interstitiis  duabus  suturalibus 
ma^is  elevatis.     Long.  3^—4-  millimetres. 


i   Clypeo  utviuque  profunde  impresso,  elytris  apice  truncatis  iuermis. 

$  Clypeo  punctato,  elytris  apice  quinque-spiuosis. 

Deoband,  North- Western  Provinces,  India. 

Red-brown,  shining,  basal  margin  of  the  thorax  and  the  elytra 
brownish  yellow,  apical  portion  of  the  latter  red-brown ;  legs  and 
antennae  pale  yellow;  the  knees  brownish.  Head  dull,  sparsely  punc- 
tured, three  carinse  on  the  vertex,  and  one  on  each  side  behind  the  eyes 
shining ;  the  clypeus,  in  the  male,  occupied  by  two  large  deep  impres- 
sions separated  by  a  narrow  median  carina  and  margined  at  the  base  by 
an  obtuse  bi-sinuous  carina  j  in  the  female  sub-convex,  coarsely  punctured, 
with  a  feeble  median  carina;  antennae  with  the  scape  broadly  pyriform. 
Thorax  oblong,  strongly  emarginate  at  the  sides  before  the  middle,  the 
basal  margin  bi-sinuous,  a  row  of  hirsute  punctures  close  to  the  linterior 
margin,  the  base  finely  and  closely  punctured  and  with  a  slight  median 
line.  Elytra  punctate-striate,  the  second  stria  from  the  suture  and  the 
outer  marginal  one  broader  and  more  strongly  punctured,  the  first  and 
second  interstices  from  the  suture  strongly  raised,  the  fourth  slightly 
convex;  the  apex  coarsely  punctured,  sub-truncate  and  unarmed  iu  the 
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mnle,  in  the  female  with  five  acute  apical  spines.  Abdomen  densely 
pubescent  at  the  apex  in  the  male,  in  the  female  concave  and  rugulose. 
Anterior  tibiro  crenulate  on  the  outer  side,  the  tarsi  very  slender  and 
long-er  tlian  the  femora  and  tibia)  tojjether.  Posterior  tibia)  triangular, 
the  first  joint  of  the  tarsi  rather  longer  than  the  tihiaj,  broad,  flattened, 
and  cilinte,  the  remaining  joints  slender  and  together  about  half  the 
length  of  tbe  first. 

Most  nearly  allied  to  V.  moiossus  Chap.  (Mon.  Platypides,  p.  333), 
but  in  the  male  of  that  species  (the  only  sex  described)  the  clypeus  is 
densely  pubescent  and  without  impressions,  the  scape  of  the  antennte  is 
linear  instead  of  pyriform,  and  the  elytra  have  the  interstices  punctured 
and  are  uni-colorous,  it  is  also  rather  smaller  than  the  present  species. 
The  armature  at  the  apex  of  the  elytra  of  the  female  is  very  similar  to 
I),  qninqnC'Spinosus  Chap. 
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TIIK  LOCUST  INVASION  OK  i8S9—92. 

In  the  early  part  of  1891  a  report  was  issued  on  the  snhject  of  the 
„    ,    .  mi<,'rntory   locust  Acritiium  peregrtnum  Oliv. 

wliicli  has  recently  invaded  India.  This  re* 
port  gave  a  summ.-irv  of  tiie  inforinslion  obtained  up  to  the  beginning  of 
Decoinher  1890.  The  notes  since  collected  on  the  subject  of  the  inva- 
sion of  Northfru  Africa,  Persia  and  Turkish  Arabia  by  the  same  insect, 
appeared  in  Vol.  Ill,  No.  1,  of  these  Notes,  where  details  are  also  given 
of  what  has  been  ascertained  on  the  subject  of  the  parasites  and  natural 
en^^mies  which  attack  it  in  India.  In  the  present  report  it  is  proposed 
to  give  a  short  sketch  of  the  general  features  of  the  invasion  in  India, 
tDgether  with  such  fresh  information  as  has  been  obtained  on  the  subject 
of  the  hal>its  of  the  insect  and  the  methods  adopted  for  dealing  with  it. 
The  locusts  were  first  noticed  in  June  1889,  when  flights  were  reported 
The  ln«tory  of  tJ*)  inviuion  in  fi'om  Bind  and  Western  Hajpubina.  These 
^"'^'"'-  flights  no  doubt  oriy;inated  in   the  sand-hills 

of  the  desert,  where  the  insect  is  said  to  breetl  each  year  in  lar^r  or 
smaller  numbers.  They  began  laving  their  egij!»  as  usual  in  June,  when 
the  rains  of  the  south-west  monsoon  broke.  Durin«r  the  remainder  of 
the  rainy  season  of  1889  the  flights  gradually  spread  throughout  Eastern 
Rajputann,  the  Punjaij,  and  Sind,  eg;r-layini;  going  on  at  intervals  in 
various  parts  of  Rajputana  and  the  Punjab.  The  young  locusts  which 
were  born  from  the  eggs  laiil  in  the  beginning  of  the  rains,  acquired 
wings  tow.irds  the  latter  part  or  August.  In  the  beginning  of  the  c«ld 
weather,  owing  to  the  extensive  breeding  which  had  taken  place,  the 
locusts  seem  to  have  become  very  numerous  in  Rajputana  and  th« 
Punjab,  and  in  November  and  December  flights  from  these  areas  found 
their  way  throughout  the  North. West  Provinces  and  Centnil  India,  and 
|>enetrated  oven  as  fur  as  the  Vizagapataui,  Kistnaand  Godavnri  Districts 
in  the  Madras  Presidency.  They  were  also  reported  from  British 
Baluchistan.  During  January  and  Febiuary  1890  stray  flights  were 
ioporte<l  from  various  parts  of  India,  but  the  cold  seems  to  have  told 
upon  them,  and  they  were  not  very  active.  As  the  hot  weather  of  lb9U 
approached,  however,  ami  the  soil,  moistened  by  the  winter  rain,  begmn 
to  grow  warm,  the  locusts  again  became  active  and  commenced  egg- 
laying.  Eggs  were  laved  throughout  the  north-western  districU  of 
the  Punjab  in  March  ;  also  in  the  Shikarpur  District  of  Sind  in  April. 
By  June  the  young  locusts  hatched  from  these  B\!i^9  had  acquired  wing», 
and  the  flights  spread  in  all  directions-.     They  i>enetr«ted  throughout  the 
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whole  of  the  North- West  Provinces,  besides  overrnnuing  Sind  and  Kaj- 
putana,  and  making  their  way  into  Katbiawar.  Eggs  wera  laid  towards 
the  latter  pnrt  of  June  1890,  when  the  rains  had  well  started,  through" 
out  the  whole  of  Western  E/ajpatana,  and  in  the  Gurgaon  District  of 
the  Punjab.  The  young  locusts  hatched  out  in  countless  numbers  in 
July,  and  in  the  case  of  Western  E/ajputana  they  were  reported  as  doing 
much  damage  in  August.  During  August  and  September  the  flights 
that  were  still  wandering  about,  laid  more  eggs  in  parts  of  the  Punjab. 
About  September  the  young  locusts,  that  had  been  born  in  the  beginning 
of  the  rains,  seem  to  have  acquired  wings,  nnd  from  September,  on 
through  the  cold  weather  of  1890-91,  the  flights  spread  in  all  directions 
in  the  most  remarkable  manner.  They  made  their  way  throughout 
Sind,  Punjab  and  the  North-West  Provinces.  Vast  flights  also  moved 
through  Central  India  into  the  Central  Provinces,  and  thence  eastwards 
into  Bengal  and  Assam,  southwards  through  Berar  and  Hyderabad  into 
the  Madras  Presidency,  and  westwards  into  the  Bombay  Deccan.  The 
flights  did  a  good  deal  of  injury  in  the  restricted  areas  where  they 
settled,  but  the  people  were  so  industrious  in  driving  them  off  their  crops, 
and  the  birds  destroyed  such  large  numbers,  that  the  damage  inflicted 
was  small  onsidering  the  vastuess  of  the  invasion.  Through  December, 
January  and  February,  flights  were  still  reported  from  all  parts  of  India, 
but  the  cold  and  damp,  combined  with  the  relentless  persecution  of  the 
birds  and  the  people,  had  thinned  their  numbers  and  reduced  them  to  so 
miserable  a  state  that  they  were  able  to  do  little  or  no  dama<j:e. 

In  March  1891  some  of  the  locusts  obtained  from  the  flight  which 
passed  over  Calcutta  in  November  1890  began  to  lay  eggs  in  their  cages 
in  the  Indian  Museum.  About  the  same  time,  owing  no  doubt  to  the 
increasing  warmth  at  the  close  of  the  winter  rains,  the  flights  in  the 
Punjab  became  more  active,  and  egg-laying  took  place  at  first  in  the 
north-west  of  the  Punjab  and  Sind,  and  afterwards  in  Baluchistan. 
In  May  the  young  locusts  hatched  from  these  eggs  became  extremely 
numerous  in  the  Punjab. 

The  rabi  crops  were  generally  too  far  advanced  in  growth  to  be 
much  damaged  by  them,  but  the  extra  rabi  and  the  early  sown  kharif 
crops — especially  cotton — suffered  severely.  The  grass  in  some  tracts  was 
completely  eaten  down,  and  almost  every  bush  and  tree  was  stripped  of 
its  leaves.  Some  idea  may  be  formed  of  the  numbers  in  which  the 
insects  appeared,  from  the  fact  that  railway  trains  were  said  to  have  often 
found  it  difficult  to  proceed,  owing  to  the  rails  being  made  slippery 
by  the  crushed  bodies  of  the  young  locusts.  A  reg-ular  warfare  was 
waged  against  the  insects,  under  the  leadership  of  the  district  officials, 
who  organized  the  people  for  the  purpose  of   collecting  the  eggs  and 
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(lestroyingr  the  young  locusts  systematically.    The  military  also  rendered 
useful  service  in  dpstroying  the  swarms  thnt  invaded  cnntonmcntg. 

The  njothod  tliat  was  most  generally  udopted  was  that  of  driving  the 
youn<f  locusts  into  trenches,  but  the  Cyprus  screens  desciibed  in  the  pre- 
vious report  were  also  ustd  to  a  small  extent,  and  useful  work  was  done 
hy  driving  the  young  into  heaps  of  strsiw  and  bushes  whi(  h  were  then 
set  on  fire.  In  this  way  many  thousands  of  maunds  of  young  locusts 
were  destroyed,  and  the  actual  crops  were  in  many  places  pri»tecte<l' 
'Ihe  numbers  of  the  locust;*,  however,  that  bred  in  watte  places  in  the 
Punjab  was  so  enormous  tliat  success  was  only  partial,  and  vast  hordes 
became  full  grown  and  acquired  wings.  Towards  the  latter  part  of 
May  large  flights  of  these  young  locusts  began  to  pass  over  Central 
India  and  the  North-West  Provinces  into  the  Central  Provinces  and 
Bengal,  at  the  same  tiujo  penetrating  into  Kathiawar.  During  the 
months  of  June,  July  and  August,  these  flights  seem  to  have  flown 
about  from  district  to  district,  descending  at  intervals  to  devour  the 
young  kliihif  crops  a>ul  doing  a  goo<l  deal  of  damage  over  restricted 
areas,  especially  in  Bengal.  They  did  not  lay  any  eggs,  however,  and 
little  was  heard  of  tlietn  after  August,  the  supposition  being  that  by 
this  tin)e  they  had  been  pretty  completely  destroyed  by  tlie  birds  and 
unfavourable  climatic  condition  of  the  damp  regions  into  which  they  had 
penetrated. 

Iho  immediate  result  of  the  departure  of  these  fli^^hts  seems  to  have 
been  to  clear  the  Punjab  of  locusts,  but  the  insect  was  still  prevalent  in 
Sind  and  llajputana,  and  soon  sifter  the  commencement  of  the  rains 
of  the  south-west  monsoon,  flights  began  to  be  again  reported 
from  the  Punjab.  During  the  rainy  season  of  1891,  egg-laying  went  on 
as  usual  in  Sind  and  Jlajj)utana,  while  in  tlte  Punjab,  eggs  were  reported 
in  comparatively  small  numbers,  at  first  from  the  south-eastern 
difitric^s,  and  afterwards  throughout  the  whole  area,  thus  pointing  to  the 
supposition  fhat  the  eggs  were  laid  by  flights  from  Kajputana.  Breed- 
ing seems  to  have  gone  on  at  intervals  throughout  t'ne  rainy  season  of 
ISUl,  young  locusts  being  still  reported  in  the  Punjab  Salt  Range  in 
November.  But  they  were  very  much  fewer  than  Iwfore,  and  the  birds 
— <specially  the  Kosy-pastor  {Pastor  roseus) — destroyed  tliem  in  vast 
numbei-s.  The  locusts  themselves  also  were  so  much  parasitised  and 
diseased  that  the  work  of  the  people  in  destroying  them  was  very  much 
lightened,*and  by  the  close  of  the  year  the  pest  seems  to  have  been 
pretty  completely  wiped  out. 

In  March  189i  a  few  locusts  again  appeared  in  Sind  and  the  western 
frontier  of  the  Punjab,  and  laid  eggs  in  Dera  Ismail  Khan,  while  in 
May  some  stray  flijjrhts  penetr:»ted  into  the  North- West  Provinces  and 
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Beng-al,  little  dama<?e,  however,  hsis  been  reported,  and  the  insects  seem 
to  have  been  too  few  to  cause  any  anxiety. 

It  will  be  remenibered  that  the  only  important  points  in  the  life 
Notes  on  tlie  life  history  of  bistory  of  the  insect  on  which  any  serious 
the  insects.  doubts  were  indicated  in  the  previous  report, 

were  upon  the  subject  of  the  number  of  "•eneration  in  the  3'-ear  and  the 
relationship  borne  by  th^  young-  locusts  which  hatch  out  iu  the  sprin<jf 
to  those  which  hatch  out  in  the  autumn.  An  attempt  has  since  been 
made  to  settle  these  points  by  rejiring-  the  insect  upon  a  considerable 
scale  in  large  cag-es  which  were  specially  constructed  for  the  purpose 
in  the  Indian  Museum.  The  cages  were  placed  under  somewhat  differ- 
ent conditions  of  sunlight  and  moisture,  but  in  each  case  the  insects, 
though  reared  from  the  egg  to  the  imago  stage  without  difficulty,  died 
off  before  any  ovipositing  took  place. 

Considerable  quantities  of  eggs  were  received  from  Rawalpindi  and 
Peshawar  in  the  spring  of  1891.  The  first  sets  dried  up  without  hatch- 
ing, in  spite  of  the  attempts  that  were  made  to  keep  them  moist  by 
watering  the  earth  in  which  they  were  placed  (').  Eggs  received  in  the 
end  of  March,  bowever,^hatched  out  freely,  though  a  large  proportion  are 
believed  to  have  been  destroyed  by  tlie  parasitic  flies  that  also  emerged 
in  large  numbers(^).  These  young  locusts  were  reared  through  all  their 
stages  without  difficulty,  though  there  was  considerably  greater  mortal- 
ity amongst  them  than  had  been  the  case  with  the  ones  that  were  reared 
in  the  Museum  the  previous  year,  and  this  in  spite  of  the  fact  fchat  the 
rearing  cages  were  larger  than  before,  and  were  kept,  some  in  the 
Museum  and  others  in  the  open  air,  with  a  view  to  testing  the  conditions 
most  favourable  to  the  development  of  the  insect.  The  young  locusts 
acquired  wings  by  the  middle  of  May,  but  died  off  so  rapidly  that  there 
was  hardly  any  of  them  left  by  the  end  of  the  month.  It  was  not  possible, 
therefore,  to  make  any  observations  as  to  the  time  at  which  they  would 
lay  their  eggs. 

On  the  19th  June  1S91,  Captain  C.  G.  Parsons  wrote  from  Kohat, 
that  up  to  a  fevi^  days  previously  locusts  had  been  obtainable  in  the 
western  portion  of  the  district  in  every  piiase  of  development  from  ci^gs 
to  fully-winged  insects.  He  concluded  that  the  process  of  egg-hatching 
liad  continued  from  the  beginning  of  April  until  the  beginning  of  June 
in  tracts  of  country  where  the  difference  in  elevation  caused  only  a  slight 
change  of  climate.     "We  have  seen  that   the  locusts  that   were   hatched 

(^)  This  would  seem  to  indicate  that  breaking  up  the  land  to  expose  the  eggs  to  the  air 
would  be  useful,  provided  it  were  done  soon  after  the  eggs  were  laid.  Later  on  idougliing 
up  the  land  becomes  iilniost  useless  as  the  eggs  hatch  out  whether  exposed  to  the 
Hir  or  not. 

O  Noticed  m.ne  fully  in  No.  I  of  this  volume,  i>iigc8  3t  and  35. 
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from  tho  farlior  hatchatj  of  ej^ijg,  acqtiirc<l  \vin;;;8  in  Miiy,  but  (here  it 
eviduiic-o  to  hIiuw  that  these  youn<^  iucll^t<i  were  not  tho  parenU  of  the 
e<r^8  found  by  Captain  Farsoiis  in  the  tniildie  of  June,  and  probably  not 
of  any  of  the  e<jj>^s  laid  durinjr  the  rains.  The  Hijjfhts  wl^ith  overran  the 
North-West  Provinces  and  other  parts  of  India  during  the  rains  of 
1891  were  oom posed,  as  we  Imve  seen,  of  the  youn;;  locurts  in  question. 
Large  numbers  of  8|iccimeus  from  these  fli;>:hts  were  sent  to  the  Museum 
from  various  places,  but  tlio  numerous  females  that  were  dissected,  in> 
variably  hud  their  ovaries  far  too  undeveloped  for  egj^Iaying.  It  is 
clear,  therefore,  that  these  youn^r  locusts  could  .ict  have  been  the  parents 
of  the  later  broods  of  eggs.  The  case  of  the  locusts  sent  to  the  Museum 
from  fliijhts  which  visited  Sin«.'bhoom  in  the  end  of  June  and  bejjin- 
niug  of  July,  bus  been  recorded  us  a  typical  one.  The  first  specimens 
from  this  district  were  received  in  the  Museum  on  the  30th  June.  The 
females  were  found  on  dissection  to  have  their  ovaries  in  an  altogether 
rudimentary  condition.  On  7th  July  a  number  of  living  specimens 
were  forwarded  from  the  same  locality.  These  were  carefully  fed  in 
a  cage  in  the  Museum,  and  from  time  to  time  a  specimen  was  dissected ; 
but  up  to  the-7th  of  August,  when  the  last  specimen  died  and  was  dis- 
sected, though  the  growth  wliiuh  had  taken  place  in  the  ova  was  very 
distinctly  perceptible,  yet  there  did  not  appear  to  be  the  slightest  pro- 
bability of  the  insects  being  ready  to  oviposit  for  a  long  time  to  come. 
The  impossihility  of  kcepini»-  the  locusts  in  a  healthy  condition  in 
confinement  makes  it  that  deductions  drawn  from  caged  specimens  must 
necessarily  be  unreliable.  So  far,  however,  as  the  evidence  can  be  de- 
pended upon,  it  iiOQs  to  show  tliat  the  later  broods  are  not  Ihe  offspring 
of  the  }  oung  locusts  liatchcd  in  tlie  early  part  of  the  year.  The  ques- 
tion would  he  an  easy  one  to  solve  for  any  one  who  lived  on  the  borders  of 
the  deserts  of  V^'estcrn  Kajputana,  where  tlio  insect  is  constantly  to  be 
found.  All  that  would  be  necessary  would  be  to  dissect  the  insects 
present  from  day  to  day,  and  to  trace  the  growth  of  the  ovaries  tliroughoat 
the  }ear.  It  may  le  sugjiested  Qthat  tlie  matter  is  one  that  might 
reasonably  be  taken  up  by  some  of  the  medical  olUcers  who  arc  resident 
in  the  areas  concerned. 

With  regard  to  the  parentage  of  the  eggs  which  ore  so  often  laid 
in  the  Punjab  towards  the  close  of  the  winter  rains,  it  has  been  ascer- 
tained that  ej:gs  can  be  lail  at  this  time  by  liK'Usts  which  were  themselves 
hatched  iu  the  preceding  rains.  Wingtd  locusts  from  a  flight  which 
passed  over  Calcutta  in  November  1^90,  and  which  had  almost  certainly 
originated  in  eggs  laid  in  liajputana  in  the  previous  rains,  were  kept  in  a 
cage  in  the  Museum  and  regularly  fed.  In  the  latter  part  of  March  1891 
they  begau  copulating,  and  on  the  26tb  March  a  number  of  eggs  were 
laid.     The  earth  iu  the  caj^e  had  been  previously  saturated  with  water,  in 
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imitation  of  the  conditions  that  have  been  shown  to  be  favourable  to 
eg-o-.hiying,  but  the  insects  seemed  to  be  too  sickly  to  dig"  holes  in  the 
o-round  and  simply  deposited  them  on  tlie  surface.  Some  of  the  locusts 
lived  on.  aftei-  laying  their  eggs,  through  a  great  part  of  April,  but  by 
the  4th  of  May  they  were  all  found  to  have  died,  while  the  eggs  they 
had  laid  dried  up,  and  came  to  nothing.  Very  much  the  same  expe- 
rience is  detailed  by  Colonel  Powlett,  Resident,  Western  Rajputana 
States,  who  writes  in  a  report,  dated  24th  April  1891,  received  from  the 
Agent  to  the  Governor-General,  Rajputana,  through  the  GoverDment  of 
India  : — 

"  At  and  about  Jodhpore  most  of  the  young  broi)d  of  locusts  appeared  early  in 
August.  AVhen  this  brood  got  wings  iu  September,  I  caught  some  hundreds  and  put 
them  in  cages  and  had  them  regularly  fed ;  they  died  off,  and  by  February  there  were 
less  than  twenty  left,  but  two  pairs  of  these  were  observed  to  copulate.  On  the  24th 
and  25th  February  two  females  laid  eggs.  They  were  not  healthy  masses  of  eggs,  and 
the  females  did  not  succeed  in  depositing  them  under  the  soil  placed  in  the  cages,  nor 
have  they  hatched.  But  it  is  evidently  difficult  to  keep  locusts  healthy  in  cages, 
and  the  oviposits  being  poor  is  not  wondered  at.  It  would  appear,  however,  to  be 
proved  that  the  common  locusts  of  Northern  India  can  copulate  and  lay  eggs  six  or 
seven  months  after  birth,  and  that  in  all  probability  the  eggs  lately  laid  iu  the  Punjab 
were  those  of  insects  hatched  last  August.  The  locusts  which  copulated  round  Jodhpore 
last  July  were  of  a  bright  yellow ;  the  survivors  of  their  offspring,  which  were  pink 
when  put  into  the  cages  in  September,  were  in  February  a  dirty  purple  colour,  and  to 
the  best  of  my  recollection  that  was  the  colour  of  the  locusts  the  eggs  of  which 
many  years  ago  I  helped  to  destroy  during  the  month  of  March  in  the  Punjab." 

The  habitual  disappearance  of  locusts  throughout  the  greater  portion 
of  the  winter  months  in  North -Western  India  is  explained  by  the  fact  that 
they  require  little  or  no  food  during  this  period,  and  probably  hybernate 
in  a  dormant  condition.  On  28th  February  1891  Mr.  J.  Cleghorn  wrote 
that  locusts  had  been  hybernatiiig  without  food  in  a  cage  kept  in  his  house 
in  Peshin,  Baluchistan,  since  the  15th  September  1890,  though  he  had 
found  that  similar  insects  in  the  summer  required  to  be  fed  constantly  to 
keep  them  alive. 

There  is  little  to  add  to   what  has  already   been   recorded  upon   the 
Measures  adopted  against     subject  of  the  methods  adopted  in  Hghtiug  the 
the  locusts.  locusts,  but  it   may  be   useful  to   notice    what 

was  actually  done  during  the  year  1891  in  carrying  on  the  campaign 
in  different  districts.  The  reports  which  have  been  received  upon  this  sub- 
ject  are  very  frai^mentary,  but  the  measures  they  describe  are  probably 
typical  of  what  went  on  over  the  greater  portion  o£  the  areas  invaded.(^) 

(*)  The  following  notices  are  mostly  taken  from  ii  repoit  by  the  Director  of  Land  Re- 
cords and  Agriculture,  Punjab,  supplemented  by  the  information  collected  from  crop  aud 
other  reports  sent  to  the  Museum. 
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•  In  the  C'Ki  wcntlier  of  1A90-91  iiumlxtrs  of  the  wingeJ  locutU  whiob 
swarmed  into  tlit>  Huwa)|Mndi  district  were  killed  in  the  early  ronroin(ft, 
when  they  were  nuinh  with  oold,  hy  the  |>cople;  and  as  the  »pnuff  of 
18UI  advanced,  a  regular  cam[>aign  was  organized  througliout  the  Punjab 
by  the  district  officials  fur  ihe  de-itructioii  of  the  young  locusts. 

In  Dera  Ismail  Khin,  a  nnil>-tah>$ildar  and  kanun^o,  with  six  or 
seven  cliapnioiH  iin  icr  them,  were  put  in  charge  of  each  tappa,  and  1am- 
hardars  and  zuiidars  were  warned  to  render  every  asuitiLunce  in  their 
poucr.  Five  Imndrt'd  rupees  were  spent  in  rewards.  The  wells  and 
wuter-cjurscs  werd  kept  ele.in  to  avert  epidemic  disease,  but  the  people 
were  very  apathetic,  and  little  impression  was  made  on  the  vast  swarms 
which  crowded  into  the  district. 

In  liawalpindi,  the  district  was  divided  into  circles  with  an  officer  in 
charge  of  eacii  whose  main  duty  it  was  to  look  after  the  destruction  of 
the  locusts  and  their  e^g^.  All  tuhsil  officials  were  employed  in  the 
work  of  destruction,  and  a  thousand  rupees  were  spent  from  district  funds. 
Millions  of  eggs  and  young  locusts  were  destroyed,  but  the  impression 
made  was  small,  as  the  insects  laid  their  eggs  largely  in  the  extensive 
and  sparsely  |)eopIed  Kula  Chitta  Range,  where  it  was  most  difficult  to 
get  at  them. 

In  Hazara  some  four  hundred  maunds  of  young  locusts  were  de« 
stroyed  in  April  in  the  Mausahra  Tahsil  under  the  direction  of  the  tab- 
i-ildar. 

In  Peshawar  the  villagers  were  turned  out  at  once  whenever  young 
locusts  showed  themselves,  and  by  the  20th  April  some  ten  thousand 
people  were  at  work.  When  the  rabi  harvest  began  the  villaj^ers  were 
dismissed,  and  five  thousand  hired  labourers  were  employed  until  about 
the  3rd  of  May,  when  the  barley  was  half  reaped  and  the  cars  of  wheat 
were  too  hard  to  le  attacked  by  the  young  locusts.  At  a  low  estimate, 
over  eighty  millions  of  young  locusts  were  destroyed,  the  cost  lietng  about 
eight  thousand  rupees.  'I hi  myriads  of  locusts,  however,  which  poured 
into  the  district  from  indep  'nd  'nt  territory  made  it  im]H>ssible  to  deal  at 
all  completely  with  the  invasion. 

In  Kchat  orders  were  issu»d  to  turn  out  the  people  when  the  locusts 
hatciiei,  and  the  greate-tt  exertions  were  made  to  deal  with  the  pest.  In 
the  Kohat  station  it<elf,  Captain  Parsons  wrote  that  the  chief  invasion 
lasted  about  t^'u  tlays.  During  thi^  time  va^t  numbers  of  locusts  were  de- 
stroyed each  day,  the  quantity  au>o  inting  on  one  occasion  to  sit  hundred 
maunds.  One  rupee  wa**  paid  for  each  miund  weighed.  Nearly  all  the 
undetaiiied  inltabitants  of  the  city  laboured,  and  the  troops  and  the  boys 
of  tlie  large  High  Scliool  assisted.  'Ihe  collection  of  the  insecu  was  very 
simple,  a^  they  could  be  shaken  off  lh<*  trees  by  thou^and^  intoaheet.o  held 
below.     Four  men  could   collect  a  mannd  in  a  verv  ?h'>rt  time.     Thsrv 
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were  ten  weighing  stations  established,  and  the  district  funds  were  freely 
^rawn  upon.  According  to  a  crop  report  published  in  June  1891  numbers  ot 
young  locusts  in  the  Hangu  Tahsil  of  Kohat  were  also  destroyed  hj  liring 
the  dwarf  palms  through  which  they  were  crawling,  while  in  the  Barak 
ilaqua  the  debtrnctiou  is  noticed  in  the  same  report  of  some  three  thousand 
maunds  of  young  locusts. 

In  Jhelum  the  destruction  of  eggs  began  early  in  March.  From  five 
hundred  to  six  hundred  muunds  of  eggs  were  destroyed  in  one  tahsil. 
At  first  one  anna,  and  later  half-an-anna,  a  sesr  was  ptiid  for  the  eggs, 
while  gnr  and  atta  were  distributed  to  the  people  euyaged  in  dcctroying 
the  young  locusts.  Some  113,000  was  noticed  as  spent  from  district  funds 
in  the  early  part  of  the  spring  upon  the  destruction  of  eggs  and  young 
locusts.  But  the  Deputy  Commissioner  states  that  the  people  were  in- 
clined to  be  apathetic,  as,  from  the  dimensions  of  the  plague,  it  seemed 
liopeless  to  cope  with  it. 

In  Shahpur  the  Naib-Tahsildar  of  Khushab  was  put  in  s{)ecial  charge 
and  large  numbers  of  young  locusts  were  destroyed,  though  little  real  im- 
pression was  made  upon  the  pest. 

In  Gujranwala  in  March  many  of  the  winged  locusts  were  killed  in 
the  mornings  and  evenings  when  they  were  inactive.  Every  patwari, 
lambardar  and  policeman  was  made  responsible  for  reporting  at  the  tah- 
sil whenever  eggs  were  laid  or  young  appeared.  Land  in  which  eggs 
had  been  deposited,  if  not  under  crop,  was  ploughed  three  or  four  times 
so  as  to  expose  them.  Eggs  also  were  collected  in  great  numbers,  the 
usual  plan  being  to  make  each  house  in  a  village  furnish  daily  a  "  tind  " 
or  well-pot  full  of  eggs. 

In  Sialkot  bands  of  villagers  were  organised  to  kill  the  young  locusts. 
The  methods  adopted  were,  driving  them  into  tienchesand  burying  them, 
and  surrounding  them  with  a  circle  of  men  armed  with  branches,  who 
gradually  drove  them  into  straw,  which  was  then  burnt. 

An  interesting  account  is  given  by  Colonel  Lance,  the  officer  com- 
manding at  Ferozepur,  of  the  methods  adopted  in  fighting  the  young  lo- 
custs which  invaded  that  cantonment  in  May  1891.  Both  British  and 
Native  troops  were  employed  in  the  work,  and  Colonel  Lance  writes: 

"  Each  corps  and  detachment  was  given  certain  limits  within  which  it  was  to 
w./ik  and  to  do  its  hest  to  destroy  any  swarms  that  came  within  them  ;  corps,  however, 
woie  employed  at  otlier  pltces  that  were  heavily  threatened,  as  required. 

"  With  the  exception  of  one  heavy  swarm  that  came  on  the  17th  Ben!j;al  Cavah'y 
linee,  the  swarms  came  on  the  south-west  corner  of  the  station,  and  on  the  south- 
east and  north-east  as  far  as  the  cemetery,  near  the  Sudder  liazar.  In  the  Commig. 
sarin t-Tran sport  lines  they  were  in  countless  numbers,  and  for  days  it  seemed  as 
if  they  would  succeed  in  settinsr  into  the  station  from  that  diivction. 
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"  The  method  prinoipanj  adopted  to  dentroj  the  loenttt  wm  by  btirntn^  tbetn  with 
dry  (rioHs,  VVhen  Hwannini;  in  trees  or  buMhes  thu  seemB  to  be  the  only  efleitive 
inetixxl.  Wlifii  in  open  ground  it  in  caxy  to  drive  them  to  linen  or  cliim|ii<>f  dry  (^ratf 
in  wliii-h  tlioy  swarm,  and  whicli  is  li;;htt;d  when  the  whole  Mwarui  han  colU-oted.  Th« 
objection  to  tliJH  inotliud,  however,  ii*  the  enornioufi  ex|>cnditure  of  Vi^%»,  even  when 
used  €conon)ioally,  aH  wan  done  when  the  men  became  experienced  in  the  work.  Large 
quaiititien  of  gramt  were  bouirht,  but  the  Executive  Engineer  plHoed  at  my  dieponal 
a  lar(;e  quantity  of  old  thntch,  without  which  it  would  have  het-n  impotoibie  to  bare 
provided  tlie  quantity  of  ^niBS  required.  Keiooine  was  tried  witli  the  graM.  It  waa 
used  cliiefly  to  burn  the  locuttts  out  of  trees  and  bushes,  but  it  wiis  found  after  trial 
that  in  most  cases  the  gi-axs  wns  netrly  as  effective  without  kerosine,  a  great  dttil  of 
which  was  required  to  produce  any  result. 

"It  was  found  that  ^ross  could  be  much  economised  by  di^^ini;  a  small  trench  about 
a  foot  deep  and  a  foot  wide,  filling  the  bottom  with  a  little  grass  and  laying  the  same 
lightly  on  the  earth  thrown  upon  the  xide  opposite  to  that  towards  which  the  liHJosts 
we«-u  bein^  driven.  A  little  more  grass  sprinkled  round  the  trench  Hfcer  the  swarm 
had  been  driven  into  it,  and  set  fire  to,  effectively  secured  the  destruction  of  the  swarm 
with  but  little  expenditure  of  grass. 

"  Pits  were  also  dug  into  which  the  locusts  were  driven  and  then  buried.  This 
plan  is  said  to  answer  well  when  the  insects  at-e  small,  but  when,  as  in  the  present 
case,  they  aie  large  and  active,  it  was  found  that  they  could  not  be  kept  in  the  pita 
unless  they  were  dug  very  deep,  and  even  then  many  succeeded  in  getting  away. 

''  I  had  the  opportunity  of  trying  the  method  said  to  have  been  usvd  with  great 
snocess  in  Cyprus.  Low  canvas  ocreens  wore  made  from  condemned  tents  supplied 
from  the  arsenal,  and  strips  of  American  cloth,  over  which  the  lot-osts  cannot  cmwl 
were  sewn  to  their  upper  edge.  In  front  of  those  screens,  which  were  set  up  in  the 
path  of  the  locusts,  pits  were  dug,  round  which  an  edging  of  tin  was  plaoed,  up  whwh 
the  locusts  could  not  crawl.  Driven  against  these  screens  the  locusts  either  hopped 
into  the  pit  tiiemselves,  or  were  driven  in  by  men  who  eventually  surrounded  them. 
The  advantages  of  this  plan  are  the  extent  oi  ground  that  is  covered,  the  comparatively 
few  men  that  are  required,  and  the  completeness  of  the  operation,  ax  if  the  screens  are 
sound  and  tlie  drive  conducted  with  skill  and  patience,  scarcely  any  locusts  can 
escHitebeiuK  driven  into  the  pits.  The  tin  rim  obviates  the  necessity  of  the  pits  being 
du^  deep,  2  or  at  most  3  feet  being  sufficient.  The  rims  used  were  4  feet  by 
2  feet,  an  edging  of  2^  inches  of  tin  ou  the  ground  suiface  round  the  pit,  and  the 
same  width  on  the  inside  ed;;e  of  it. 

"  I  regret  that  I  knew  of  this  plan  too  late  to  provide  sufficient  screens  for  general 
use.  I  believe  that  this  system  will  be  found  most  efficacious,  and  feel  confident  that 
had  we  been  prepared  with  this  apparatus  the  work  of  destruction  would  have  been 
carried  on  with  less  trouble,  and  with  better  results." 

In  Jhang,  aooording^  to  a  crop  report  issued  in  June  1891,  twenty 
thoui>and  muunds  of  locusts  had  up  to  that  time  been  destroyed. 

The  above  coinprii^es  all  detailed  iuforiuation  which  has  reached  the 
Museum  ou  the  subject  of  what  was  done  in  the  Punjab  in  the  spring 
of  1&91,  but  numerous  incidental  notices  have  been  received  of  the  work 
of  destructiou  which  seems  to  have  gone  ou  systematically  iu  all  districts 
where  young  locusts  hatched  out. 

With  regard  to  what  was  done  ia   Sind  and  Rnjputat.a,  where  ojrg- 
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lavinf>"  also  went  on,  little  fresli  information  has  been  obtained,  but  the 
people  seem  as  usual  to  have  done  what  they  could  in  the  way  of  de- 
stroyino^  the  youno:  locusts  by  driving  them  into  trenches. 

In  the  case  of  the  measures  taken  in  districts  that  were  only  visited 
by  flights,  no  fresh  information  has  been  received,  but  the  system  which 
lias  proved  so  successful  of  driving"  the  insects  off  the  crops,  is  believed 
to  have  been  universally  adopted  by  the  cultivators. 

E.  C.  (/OTES, 

Deputy  Superintendent, 

Indian  Museum,  Calcutta, 
6th  June  IS92. 
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NOTES  ON  INDIAN  APHIDES. 
By  6.  B.  BucKTON,  F.R.S. 
But  little  attention  hitherto  has  been  g^von  to  the  tropical  Aphides 
of  the  old  world.     Any  nddition  t<»  our  knowledge  of  the  species  which  in- 
hahit  British   India    doubtless  will  prove  of  interest,  both  as  being  con- 
nected with  scit-ntiHc  entomology,  and  with  agricnltural  economy. 

Hitherto  these  Homoptera  luive  been  regarded  as  chi«*fly  inhabiting 
the  temperate  regions  of  the  world,  but  there  »re  reasons  for  believing 
that  observation  only  is  needed  to  prove  the  existence  of  diverse  species, 
which  control  the  vegetation  which  flourishes  under  the  equator. 

The  Aphis  which  attacks  the  bamboo  {Bamhusa  arunilinneea)  of 
Dehra  Dun,  hardly  accords  with  any  described  European  sjiecies  or  even 
(lenus.  Amongst  many  hundred  specimens  sent  to  me  by  Mr.  Cotes 
I  was  unable  to  find  a  single  winged  individual,  a  circumstance  which 
for  the  present  prevents  a  complete  diagnosis  of  the  8|>ecieB,  since  the 
wing  venation  is  of  high  importance  for  classical  grouping.  The 
characters  of  the  bamboo  Aphis,  however,  are  sufficiently  distinct  to 
justify,  in  my  opinion,  the  erection  of  a  new  genus,  notwithstanding  that 
the  diagnosis  at  present  can  refer  only  to  the  apterous  viviparous  female. 
Genus  Uregma  (from  *opiyuv  to  prt»trude),  Buckton.  Body  globose. 
Vertex  conspicuous  from  the  projection  of  two  straight  horn-like  process, 
es.  Cornicles  small  and  conical.  Cauda  inconspicuous,  often  tufted 
with  numerous  setio.  ilostrum  exceedingly  short  and  rising  from 
between  the  first  coxco. 

•Body  globose,  less  so  in  thft  imma- 
ture forms.  Corrnyratetl  and  con- 
stricted into  segments.  Vertex  with 
two  coruon.  liyes  very  sinall.  Notum 
narrow.  Rostrum  very  diiKcult  to 
see,  rising  from  the  underside  of  the 
thorax,  much  as  in  Coccus.  Antenna) 
about  half  the  length  of  the  body, 
obscurely  five-jointed  and  ending 
with  a  naiUlike  proi-ess.  as  in  Lachnus. 
Le«'8  short.  Tarsi  with  two  articula- 
tions. Colour  greenish  brown,  more 
or  less  mottled  with  black.  .Many  of 
the  specimens  preserved  in  weak  spirit 
were  quite  black. 
Siie  0070  X  0050  inch. 
Clusters  on    the    upper  surfaces  of 


Oregma    hmnbustB,    Buckton .- 
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the  bamboo  at  Dehra,  covering  tbe  foliage  of  the  plants  with  its  sooty- 
black  excretion,  thereby  doing  some  injury. 

Ihe  winged  female  and  th«  (apterous?)  male  are  undeseribed. 

Tlie  general  appearance  of  this  insect,  may  suggest  some  affinities  both 
with  tbe  genus  Lachnus  and  the  genus  Chaitopborus  ;  but  the  small 
size  of  tbe  insect,  the  short  legs,  the  peculiar  front,  and  the  position  of 
the  very  short  rostrum  will  eliminate  it  from  the  first  genus,  whilst  the 
iion-tuberculose  and  slightly  hirsute  characters  of  the  abdomei>,  etc..  will 
separate  it  from  the  latter. 

An  examination  of  the  winged  insect  will  be  interesting,  and  show 
the  group  to  which  this  aphis  should  be  referred. 

Description  of  the  figures  — 

Fig.  1.  Apterous  viviparous  female. 

„     2.  Underside  of  the  head,  showing  the  position  of  the  rostrum  between  the  fore- 
coxae,  the  two  coinua,  and  antennae. 

„     3.  The  two  jointed  rostrum. 

„     4.  The  cornicle. 

„     5.  Tarsus. 

„     6.  Abdominal  apex  of  immature  forms. 
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A  NEW  LASIOCAMPID  DEFOLIATOR. 

By  F.  MooRB. 

Spalyria  minor.  (')  d.  up. 

Male. — UppersJde  very  pale  oclireous-yellow.     Fore.wiHg  crojiged  l»y  n 

rnediiil  and  a  discnl  faintly  indicated 
slender  dusky  band,  both  of  which  are 
parallel  with  the  outer  mar^^in,  the 
outer  band  beinij  incurved  at  ita  ante- 
rior  end,  and  the  inner  band  bent 
inward  and  slijfhtly  waved.  Hind- 
winp  crossed  by  two  fiimilar  slender 
bands,  both  parallel  with  the  outer 
ni;iiL:in   :iiul  incurvi'l,  imifrliand  slightly  waved. 

Und«Msi(l('  soiu  !  ocbreous,  both  winpf»  crossed  by  two  let's 

apparent  slender  bands,  as  on  the 
uppnrside.  Front  of  head,  palpi, 
and  lejfs  above  brijjhter  ochreous; 
pectus  brownish  ochreous;  body 
al)ove  pale  ochreous;  al>domen 
beneath  a  little  darker;  anteniue 
pale  oclireoue  ;  the  shoft  paler; 
eyes  black. 

i.  ,„...,  .—  u  ......  .«M.-Ci  ..ii.i  n.iiiower  than  in  male.  Upperside  uni- 
formly purpurescent  ochreous-brown.  Fore-wing  crossed  by  two  similar 
dusky  bands,  wliich  are  somewhat  broader  and  darker  than  in  mule,  the 
inner  band  passing;  throuj^fh  a  darker  spot  at  end  of  the  cell.  JJind-tping 
with  two  similar  bands,  which  are  straighter  in  their  course  acrots  the 
\y'u\g.  Cilia  edged  with  pule  ciuereous.  Pody  darker  purpurescent  ochre- 
ous-i.rown  ;  front  of  head,  pectus,  and  legs  brighter  coloured.  Underside 
somewhat  paler;  both  wings  with  the  transverse  slender  lands  leee 
apparent.     Antennse  dark  ochreous-brown. 

Expanse — ^jU,  ?    1  J  inch. 

Habitat — Burma 

Feeds  on  herbage. 

'  The  caterjiillars  of  this  iiiwct  aro  xaM  tn  Imve  prove*!  injnritMH  in  Shwcbo,  Bnrma-  Var 
R  noto  on  tlio  oubjeot,  soe  piige  20  of  No.  1  of  this  volume.  The  tj  pe«  hrrc  dwcrihed  connst  of 
»  sincle  pair  of  8jx'cimcn9 ;  of  tlicsc  the  male  i»  prcwrred  in  the  Indian  Mnaiain,  tnd  Um 
fo-jiate  is  to  be  found  in  the  Thavrc  Museum,  Kanjitxw— Kd. 
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A  NEW  CAPSID  PEST. 
By  MoNs.  L.  Lktiiieuiiy. 
Cahcoris  unguUatus  (^)  Leth.  nov.  sp. 
Va,ldee1onsfnt.np,  sovflide  flavfseens  :  autennis   fulvis,    arliculo  prirno 

sat  robustOjlong-itudini  capitis  sequali, 
secundo  longissimo,  graeili,  priino 
quadruple  longiore,  tertio,  quarto  et 
quinto  sequalibus,  g-iacil]imis,  Icngi- 
tudine  primo  sequalibus.  Pronotum 
trapeziforme,  punctulatum,  ang-ulis 
posticis  ?at  prominentibus,  parum 
acutis,  leviter  obtusiuscnlis,  anticis 
obtusis,  margine  antico  collari  dis- 
tinctissimo,  calloso,  teitia  parte 
antica  pronoti  callo  robusto,  lato,  in 
medio  emarginato,  obteeta.  Heme- 
Ijtris  flavis  punctatis,  parce  f ulvo- 
pubescentibus,  clavo  et  parte  suturali 
eorii  roseis,  interdum  coneoloribus : 
pedibus  coneoloribus,  tibiis   spinulis 

nigris  dcce-n  aut  uadocim   in  parte  externa  armatis,  tarsis   apice  fuscis. 
Long,  6 — 7  millim. 

Forma  angustata  congeneric  is  Europoeis  distinctissimus. 

Prov. — Madras. 


(1)  This  insect  is  noticed  on  page  27  of  No.  I  of  this  volume.     It  is  said  to  injure  cliolnm 
{^orgJium  vulgare)  in  the  South  Arcot  District  of  the  Madras  Presidency — Ed. 
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THE  MANGO  SHOOT  PSYLLA. 

By  G.  B.  BucKTON,  F.K.S. 
Psylla  eiitellatai^)  n.  sp. 

Head  small.  Eyes  globose  and  prominent.  Vertex  nearly  straight, 
with  a  fine  vertical  sature.  Tumid  behind  the  eyes.  Antennaj  about 
{i\\  the  length  of  the  insect,  each  springiug  from  the  face  near  to  the  inner 
marjjin  of  the  eye.  The  4.th,  6th,  and  7th  joint  cylindrical,  and  nearly- 
equal  in  length.  The  apical  joint  terminated  by  two  strong  and  long 
setBB.  Combined  pro-meso-and  meta-notum  large.  Abdomen  deeply  corru- 
gated and  ringed.  The  dorsal  part  much  raised.  Apex  of  the  female 
terminated  by  a  sharp  canda,  composed  of  genetal  plates,  saws  and  rasps, 
not  unlike  those  seen  in  the  Tettigidae.  The  genitalia  of  the  malcg 
complex.  Legs  stout  and  rather  short.  Tarsi  with  two  distinct  joints 
terminated  by  blunt  claws  and  two  fine  hairs. 

Membranes  of  the  fore- wings  furnished  with  a  large,  darkish,  long, 
sfigmatic  cell,  from  and  below  which  runs  the  strong  cubital  nervure 
which  furcates  at  about  two-thirds  of  its  length.  This  furcation  forms 
the  subeubital  nervure,  and  shows  two  forks,  the  outer  of  which  runs  to 
the  margin,  and  the  inner  one  nearly  so,  it  being  interrupted  only  by  a 
curved  inter-marijinal  vein.  The  lower  wings  are  veiy  delicate,  and  the 
neuration  faint  and  difficult  to  trace. 

Colour  of  the   body  shining  pitchy-black,  except  the  fore-edg:e  of 
the    pronotum    which   is  rufous   yellow.     The  underside  also   is  black' 
except  the  three  last  abdominal  segments,  the  legs  and  the  cauda,  which 
are   fernginous    yellow.      Membrane   of  the  wings    fuscous!     Antennao 
fuscous,  except  the  two  apical  joints  which  with  the  tarsi  are  black. 

This  insect  attacks  the  maniro  {Mangifera  indica)  and  causes  the 
terminal  shoots  of  the  tree  to  assume  the  form  of  imbricated  pseudo-cones 
of  a  bright  green  or  yellow  colour.  When  cut  open  they  show  a  central 
pillar,  from  which  septa  or  curved  walls  proceed  and  form  ciiambers 
which  appear  to  have  free  communication  one  with  the  other.  I  could 
find  no  external  openings  to  the  two  cones  submitted  to  my  insi^ection, 


(')  A  note  on  this  jpocios  appcnrcil  on  papo  18  of  No.  1  of  tliia  volnmc.  Tbo  inwct 
(1nmii);e8  mango  trees  in  Dolim  Dnn,  Nortli-We»torn  Provinces,  by  mbortinp  the  yonnu 
shoots.  The  specimens  were  f  nniishctl  hy  the  Director  of  the  Forest  Schix>l.  Mr.  Bnckton 
writes  that  it  may  prove  hereafter  necessary  to  erect  a  new  genns  for  Uic  rw^jption  of  thU 
spcics;  for  the  present,  however,  he  includes  it  in  the  genns  I>aylia,  to  which  it  is  nio«t 
nearly  related. 
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hut  I  extracted  several  almost  completely  developed  imagoes  from  the 
chambers  and  also  the  exuviae  from  larvse.  Probably  the  above  insects 
were  hardly  [ready  for  exclusion,  and  hence  the  imperforated  condition 
of  the  cones. 

Some  interest  attaches  to  the  circumstance  that  the  Terebiuthaciae 
to  whicli  mango  tree  is  referable  are  peculiarly  open  to  the  attacks  of 
gall-making  insects.  We  have  numerous  examples  of  Pemphiginae  amongst 
Aphides  infesting  the  foliage  of  exotic  species. 

Size  of  insect  014  x  0"08  millemetrea. 
Wings  0"13. 

Antemise         004. 
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NOTE  ON  Till!)  PICSTS  OK  THE  TEAK  TUEB. 
})y  Major  C.  T.  liiNoiiA&f. 

At  pajjo  18,  No.  2,  Volume  XVIII  of  tlio  "  Indian  F..ro«t<jr,"  there 
is  a  note  hy  Mr.  J.  Nisbet,  Deputy  C'onaerviitor  of  Forests,  on  tho  damage 
done  to  the  teak  plantations  in  the  Peiin  Circle  by  the  larva  of  a  nioCli. 

This  moth,  called  by  Mr.  Nisbet,  "  Tortrix  {Tretona?),"  does  not,  so 
far  as  I  know,  occur  in  Teuassejim.  Durinj;  the  past  three  years,  while 
on  tour  in  the  forests,  I  have  made  careful  search,  and  been  always  on 
the  look  out,  bub  have  failed  to  find  it.  Quite  recently  also  at  my  reque^ti 
Mr.  P.  W.  Heily,  Extra  Assistant  Conservator  of  Forests,  went  thij  roual 
of  the  whole  of  the  teak  plantations,  an  I  over  muoit  of  the  natural  forest 
in  the  Alarau  valley,  without  coming  across  a  single  teak  tree  attackei 
bv  the  pest. 

As  it  was  a  matter  of  some  imp  >rtanoe  to  procure  the  moth  and 
have  it  properly  identilied,  on  the  23rd  April  of  this  year  I  sent  a  servant, 
who  has  been  used  to  collect  insects  for  me,  to  Rangoon  und  by  the  kind 
])orinission  of  .Mr.  Jellicoe,  Deputy  Conservator  of  Forests,  in  charge  of 
the  Hauijfoon  Forcgt  Division,  he  was  oaabledto  proc-^ed  to  thi  teak  planta- 
tioua  in  the  Majfayi  reserve,  where  the  plague  of  caterpillars  dciitructive 
to  the  leave-?  of  the  teak  had  set  in.  This  plague,  I  l)eiieve,  occurs 
anmially  in  some  portion  or  another  of  the  Rangoon  Division. 

Some  50  or  60  larva)  were  procured  by  my  mnn,  who  returned  on  the 
Jjoth. 

Unfortunately  I  had  been  obliged  a  day  or  two  earlier  to  go  out  into 
the  distriet,  and  I  did  not  return  till  the  6th  May. 

On  examining  tlie  box  containing  the  caterpillars,  which  had,  accord- 
ing  to  directions  I  had  left,  been  looked  to  daily  and  fed  with  fresh  teak 
leaves,  I  found  that  the  majority  had  not  only  pupated,  but  that  a  good 
numlicr  of  the  m  'ths  even  had  issue  1.  Luckily,  however,  there  were  still 
some  12  or  15  remaining  in  the  larval  state. 

'Ihe  moths  I  found  were  of  two  species. 

One.  a  soft  liurk  robust-ltodicl  motli,  with  an  e^cpansc  of  1  3  incites, 
.-  1 


^•i.sKsmr^ttSSilx^'^fta : 
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IxAs  beua  idoutiiied  by  Mr.  C'olcsa<3  a  Xootues  m-.ti)  of  the  fam  ly  Il^blaida, 
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epecies  Hybhea  pitera  Cramer.  On  the  upper  side,  the  ground  colour  of 
the  fore,  wing  is  asliy  grey  with  a  tinge  of  yellow,  shaded  at  the  base  of 
the  wing  on  the  disc,  along  the  costa,  and  broadly  along  tlie  outer  margin 
with  soft  dark  brown  ;  hind-wing  dark  brown  with  an  irregular  band  on  the 
disc  not  reachingthe  costa,  and  alarge  squarish  mark  at  the  anal  angle  ver- 
milion red.  Cilia  of  the  fore-wing  dark  brown,  of  hind- wing  brown  with  a 
light  wash  of  pink.  Underside,  both  wings  pale  vermilion  red  turning  at 
the  base,  along  the  costa  and  on  the  disc  of  the  fore-wing  to  yellow;  an 
irre^iular  mark  on  the  fore-wing  and  two  spots  at  the  anal  angle  of  the 
hind-wing,  with  some  indistinct  shadings  dark  brown. 

The  larva  measures  a  little  over  one  inch  in  length.  It  is  whitish 
yellow  beneath,  dusky  greenish  above.  Along  the  middle  of  the  back 
is  a  pale  flesh-coloured  stripe  with  darker  smoky  brown  stripes  one  on 
each  side,  which  latter  are  each  outwardly  margined  by  an  indistinct  and 
somewhat  interrupted  white  line.  Head  dark  brown ;  a  few  erect  dark 
hairs  scattered  over  each  segment. 

The  second  species,  Mr.  Cotes  informs 
me,  is  new  to  the  Indian  Museum  col- 
lection, but  that  it  is  undoubtedly  one 
of  the  Pyrales  and  very  close  toFahga 
[Scopida)  damasfesalis  Walker,(^) 

The  following  is  a  brief  description  of 
the  larva  and  moth. 

Larva  :  length  0.7  to  one  inch.    Colour 
pale   sap-green  j    two    lines  of   purplish 
spots    along  the    middle    of    the    back. 
Head  yellow ;    a   few   pale  erect  hairs 
scattered  over  each  segment. 

Moth:  expanse  0  9  inches.  Upperside  pearly  white  with  a  slight 
creamy  tinge;  fore-wing  marked  along  the  costal  and  outer  margins  and 
across  the  disc  with  spots  of  red,  forming  on  the  last  indistinct  narrow 
red  cross  bands;  hind-wing  with  the  outer  margin  narrowly  edged  witli 
the  same  colour.  Cilia  of  the  fore-wing  alternately  red  and  white;  of  the 
hind-wing  pure  white.     Underside  pearly  white. 

The  lavvffi  that  had  not  pupated  had  all  turned  by  the  fifth  day  after 
my  return.  Both  species  seem  to  take  the  same  length  of  time  over  their 
metamorphosis,  the  moths  issuing  from  the  8th  to  the  lith  day  after 
pupation. 

The  UyblfBd  formed  a  rather  flimsy  cocoon  either  in  the  corner  of  the 
box,  or  along-  the  mid  rib  of  a  leaf,  dragging  the  sides  of  the  leaf  slightly 
together  with  the  web.  The  Tyralis  invariably  rolled  itself  up  in  the 
edge  of  the  leaf,  holding  it  in  position  by  a  few  threads. 

(')  Tlip  spocinipna  have  since  been  snbmittcd  to  Colonel  C.  Swinhoe,  who  was  kindly 
examined  them  imd  determimes  the  species  us  Paliga  damastesnlis  Walker — Ed. 
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•My  recollection  (for  I  unfortunately  liaye  mislaid  tlie  notes  1  took) 
of  the  ravajjes  of  those  caterpillars  when  I  was  iii  chiir^^e  of  the  Ran- 
goon Division,  is  that  they  appeared  in  the  teak  plantations  on  or  about 
tUu  20th  May,  sometiuics  in  almost  incredible  a  umbers.  Their  ravages 
were  c  Ml  lined  to  cei  tain  arca-j,  whore  they  re-appeared  year  after  year 
stiippiiiiT  the  yi)un;x  teak  of  their  leaves  with  the  rapidity  almost  of  lo- 
custs, and  han^iu^  in  thousands  by  webs  to  the  branches  of  the  trees. 

It  is  quite  posfible  that  IhibUea  puera  may,  like  the  Tortrix  murinana 
mentioned  by  Mr.  Nisbet  in  paper  above  quoted,  pupate  amoDi;;  the  dead 
leaves  on  tlw  ground,  but,  it*  so,  I  .should  fancy  few  iniiividuals  could 
burvive,  for  a  plantation  attajked  by  these  pe>t-!  is  a  wtnulerful  scene  of 
activity.  Numbers  of  jungle  fowl,  ground  thrushes  [Pitti),  and  insectiv- 
oroU"<  binls  ol"  all  kinds  crowd  to  thfi  spot  to  f^'d  on  the  caterpillars. 

'Ihe  Ftfrnlis,  as  1  have  alrealy  said,  rolls  up  the  edge  of  a  leaf  and  is 
thus  rendered  less  conspicous  and  saved  from  enemies.  It  certainly 
occurs  in  far  greater  numbers  thati  the  lljfblai  pnera. 

Maulmain; 

18th  June  1802. 


B« 


96  Indian  Mnseiim.  Nutes.  [  Vol-  IIL 


MlSCli;LLAN^:OUS  NOTES. 

In  April  IS 9 'i  some  galls   found  upon    spruce   fir  [Afj'ies    S/nit'/ii<ina) 

trees    near  Chakrata    in    the    Norlli- Wes-tcru 
Galls  on  spruce  fir.  o-        i  j.  i.     ^i       i\t  i       xt, 

^  rlimalayas,  were  sent  to  the  Museum  by  th;i 

Director  of  the  Dehra  Dun  Forest  School.     The  galls   were   super (icially 

very  much  like  small  fir  cones.     They  were  inhabited  by  a{)hi:]s,  which  iire 

believe  I  to  cause  the  abnormal  g-rowth  by   irritating   the   tissues  of  the 

shoot  in   feeding.     The  insect  appears  to  be  closely  allied  to  the  species 

Chennts   cocclnens,  Ratz.,  which  attacks  fir   trees  in   Europe  in  a  similar 

manner.     The  Museum  does  not  possess  specimens  of  the  Rnropean  form, 

so  some  of  tlu  Chakrata  galls  have  been  sent  to  Lurope  for  comparison. 


In   an  interesting  communication   received  in  May  1892,  Mr.  E.  E. 

-,  ^     .        „    ,  (ireen  writes  that  an  ant  which   has   been 

JSotes  iroiii  Leylon.  •     i      >•!•    t  7^         /         ; 

maentihed  as  Dorylus  longicornis  some- 
times attack  potatoes  [Solanum  tuherosnrn)  to  such  an  extent  in  Ceylon  as 
to  make  it  impossible  to  grow  this  vegetable.  Mi-.  Green  found  that  the 
some  ant  also  attacks  the  roots  of  other  garden  plants,  working  so  insi- 
diously that  the  damage  usually  remains  undiscovered  until  it  is  too  late 
to  save  the  }ilant.  Mr,  Green  suggests  that  the  ant  noticed  on  page  42 
of  Volume  II  of  these  Notes,  attacking  potatoes  in  Burma,  may  perhaps 
have  belonged  to  the  same  species.  Mr.  Green  also  forwards  some  scale 
insects  {Coccida)  found  on  Tasmanian  apples  which  were  being  sold  in 
Ceylon.  The  scale  contained  living  eggs,  which  wculd,  no  doubt,  in 
due  course  have  batched  out  producing  active  larvffi  capable  of  estabbsh- 
ing  themselves  in  any  place  where  they  happened  to  light  uj)on  a  .suit- 
able plant.  As  Mr.  Green  points  out,  the  find  is  an  interesting  one  as 
ehowing  how  easily  insects  of  this  kind  may  be  introduced  from  enormous 
distances.  The  scale  insect  in  question  is  likely  to  have  been  3Jj/iilasp/s 
pomorum  Bouche,  which  often  does  much  damage  in  orchards.  As,  however, 
the  specin.eus  of  this  species  in  the  Museum  collection  are  very  pooi- 
ones,   there  is  some   little  doubt  about  the  identification. (') 


"With   regard  to  the  identification  of   the  Aphid   noticed  on  page  46 

.,,,,.,  of  ^'^ol^lme  II  of  these  Notes  as  very  ininrnnis 

JMustai'd  iiplnd.  ,  . 

to  the  mustard  {Brassica)    crop  in    Hooghly, 
Mr.  G.  U.  Buckton,   F.R.S.,  avI.o  has  kindly  examined  the  insect,  writes 

_  »  Tliehispct  lias  since  been  kindly  examimd  by  Mr.  W.  M.  Maskell.  who  conninns  tlie 
idoniification,  and  notices  tb;it  tbo  pppcies  is  one  wliicli  attacks  several  trees  in  the  t.tnipcratu 
zones;  it  \»  specially  ccninion  upon  aj)plc  trees  and  liiuvlLom  in  New  Zealand. 
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tl  at,  HO  far  as  conUI  ho  innde  out  from  tlu*  six'ciniens  forwurdtrd,  tlie 
insect  seems  to  he  iilcnlical  with  the  speoica  Ajihit  brauica  whlvh  ntlncks 
Sinapis  urvensis  nnd  othc>r  field  croptt  in  Kn||^land.  It  would  hedeMrahle 
to  j)ioeiue  ftirther  specimens  lo  ennhle  the  inject  to  he  idcntilied  with 
cei'tiiinty.  It  is  likely  to  he  tho  one  noticed  hy  Duthie  and  Fuller,  in 
their  Field  und  Garden  Crop^,  no  attacking  Braa$iea  eompetlrit  (rape) 
and  its  varieties  in  the  Novth-West  Provinces.  The  following  is  su 
extract  from  their  valnahle  work  (Part  II,  page  31)  :— 

'*  The  outturn  of  lape  in  extreme! j  prccarioaa,  or  otherniso  it  would  bo  much  more 
generally  ^rowu  as  a  i«ole  crop  tliiiii  it  is,  suice  area  for  aica  I Lc  value  of  a  crop  of 
nat'son  would  be  coiifiilerably  greater  tliiui  tliat  of  a  crop  of  wheat.  It  is,  however, 
]  oeiilitiriy  liable  to  the  ntlacks  of  a  xpeuics  of  )>)i>;lit,  and  in  damp  8ea>oiiii  every 
plant  in  a  field  is  not  iincomnionly  covertd  with  tiny  inhOetM  (Apliides),  wiiicb  Huck 
tlio  sap  frou)  llie  flowering  sliootii  and  effectinilly  pi  event  any  heed  from  growing. 
Wliero  holdings  are  large,  as  they  are  in  the  anb-iiimalaynn  country,  a  cnltivMlor  can 
afford  to  risk  the  total  lubs  of  tlie  crop  on  a  part  of  his  land,  with  the  cliance  before 
liini  of  handsome  ptoiits  if  the  RpaAon  is  propitious.  But  in  the  crowded  districts  of 
tlio  Doab  tho  total  loss  of  a  crop  means  such  distress  to  the  cultivator  th.it  he  prefers  to 
make  a  certa  nty  of  a  moderate  proiit  rather  tiian  run  any  risk  in  aiming  at  a  large 
one.  The  cultivation  of  rape  as  a  sole  crop  in  some  {arts  (if  the  piovincen,  and  as  » 
subordii\ate  crop  in  other  partS)  is  titerefore  explained  by  a  difTereuc«;  in  the  density 
of  population." 

In  Match  1S92  Mr.  J.  MoUison,  Superintendent  of  Farms,  Bomhay 

,..,....         .  .      ,    .        Presidency,  forwarded  specimeuB  of  a  cricket 

Cricket  nijiirnig  potato  plants.  ;;  '  v-^vw 

whtdi  hiid  proved  destructive  lo  potato  plants 
in  Khandesh,  by  cut'ino:  throu<rh  the  stems  nesir  the  surface  of  tho 
•jvoiind.     Tho  inpeot  "as  fomul  to   le  indenlical   with  s])ecinien«  in    iho 

Museum  collection  wliich  have 
heeu  determined  hy  Dr.  Henri  de 
Satissure  as  Liognllus  bimacn* 
latus  DeGeer  (Oryllidaa),  a  8j)ecies 
whieh  lias  not  previously  been 
notice!  as  destructive  in  India. 
Crickets  of  this  kind  a  e  ve  y 
dilhcnlt  to  deal  wi;h;  flooding  tho 
hind  to  bring  them  to  the  surface, 
where  the  birds  can  get  at  ihem, 
may  be  useful  in  caste's  where  it  is 
piacicahle,  while  dressing  the 
land  with  ga4  lime  soot  und  such 
ferti  i>ers  as  kainit  niii^ht  perhaps 
be  woiih  trying,  thongh  iheiv  is 
little  evidence  to  show  that  they 
dq  much  gocd. 
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In  Apiil   ib9l  Mr.  A.  V.  Knyvett  forwarded  specimens  of  a  moth, 

Ihe  caterpillar  of  wliicli  had   been  uoticed.  as 

Castor-oil  seed  caterpillar.  •.      \  •  .  -i       i       i      r  u  ■    • 

^  attackm^f  castor-oil  plants  {Ricinus   commu- 

nis)  in  the  Sonthal  Perj^unnahs.     'J he  sjecimens  were  in  too  poor  a  stale 

of  preservation  for  satisfactory  examination,  but,  as  far  as  could  be  made 

out,  they  were  identical  with  s|  ecimens  in  the  Museum   collection   which 

have   been    determined  as   belonging  to   the  species  Conogethes  puncti- 

feralis  (iuen.     'ihe  caterpillar  attacks  the  seeds  and  is  said  to  have  done 

a  larue  amount  of  dctn)u<>e. 


In  March  1892   Mr.  J.  MoUi^on,  Superintendent  of  Farms,  Bombay, 

^       ,    .    -r  ..     .,1  forwarded  pcds  of  Jiombay  hemp  (Crotalaria 

Crotalaria  Juncea  caterpillar.         ,  '  . 

juncea)  ttinnelled  by  the  larva}  of  a  micro- 
lepidopterous  insect.  Mr,  Mollison  wrote  that  the  insect  had  been  very 
destructive  in  Baroda  in  the  months  of   October  and  November,  a  third 

of  the  pods  kept  for  seed  being-  affected. 
When  full-fed  the  caterpillars  spun  them- 
selves uj)  into  little  silken  cocoons,  which, 
in  the  case  of  the  ones  reared  in  the 
Museum,  were  attached  to  the  sides  of  the 
bi>x  in  which  the  pods  were  placed.  It 
is  prolable,  therefore,  that  the  habit  of 
the  insect  is  to  desert  the  pods  before 
sjiinning-  its  cocoon.  Moths  emerge  1  in  the  early  part  of  April;  they 
]irove  to  be  Phycidse,  but  the  species  is  new  to  the  Museum  collection,  so 
specimens  have  been  sent  to  Europe  for  precise  identification.(^) 


.  In  April  1892  some  cut  worms  and  Elateridse  larvae,  said    to    have 

^  ,  ,  .„.,..  proved  destructive  to  potato  plants  in  Kalira- 

Potato  pests  111  Sikkira.  t^      •     t  •       i   p  i^   ^ 

j)ong,    Darjeeling",  were  received  from    liabu 

N.  G.  Mukharji.    The  insects  were  too  immature  for  precise  identitication, 

but  the  cut  worms   were  likely  to   have  belonged  to   the   species  Jgrotis 

suffiisa  Fabr.    (Noctues)  a  species  which  was  reared  on  a  previous  occasion 

in  the  Museum  from  caterpillars  which  proved  destructive  to  potato  plants 

in  Kurseong-.     Kerosene  emulsion  was  tried  by  Babu  Mukharji,  but   the 

results,  tliough  encouraging,  do  not  seem  to    have  been  at  all  conclusive. 

At  the  time  tiiat  the  emulsion  was  applied  very  few  stems  had  been  cut, 

though  numerous  grubs  were  to  be  found  at  the  foot  of  each    plant; 

after  the  emulsion  had  been  ai)plied,   Babu   Mukharji  found  that   more 

(')  Tlie  insect  has  since  been  kindly  exaniiiiod  by  tlie  well  known  entomologist  Mr.  F, 
Moore,  who  idciititifs  it  as  the  species  Mellia  zinckenella  {Phycis  zinckenella  Trict.)  a  not 
uncommon  Phycid  in  Kurope,  India,  and  Ceylon. 
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thnn  three>fourlhA  of  the  plants  died,  but  tlie  grubs  ditappeared  and 
the  plnnts  that  remained  seemecl  vigorous ;  so  it  is  possible  that  thn 
pl.ints  which  died  were  merely  those  which  liad  previously  been  injured 
hy  the  pnihs.  It  shoiild  1  o  noticed,  however,  that  Kerosene  emulsion  is 
not  usually  lecoinmeiuled  for  use  ajjain-it  cut  worms  or  Klatcrido)  iarvs 
in  other  parts  of  the  world.  In  India  hand-pickinp  seems  to  he  the  only 
method  that  has  hitlierto  been  adopted  for  lighting  these  classes  of 
insocts,  which  live  chiefly  underground.  In  England  ploughing  ffns 
lime  into  the  land  when  the  crop  is  off  the  ground  has  been  recommended 
against  similar  insocts,  whilo  such  dressings  as  soot,  guano,  nitrate  of 
soda,  salt,  and  rape  dust  are  all  snid  to  be  useful. 


In  January  1892  a  few  specimens  of  the  white  wax  insect  Ceroplatfet 

ceriferus    Anderson,    were   forwarded   to  the 

White  in.ect  w«x.  Museum  by  Mr.  J.  Doveria,  who  wrote  that 

it  was  plentiful  on  trees  in  Purulia.     This  is   of  interest  in   case  more 

specimens  of    the  insect  are  wanted  in  connection  with  the  inquiry  dealt 

with  in  Volume  II,  No.  3,  of  there  Notes, 


In    March    1892   specimens  of    the  rice  sapper    {L^ptocorita  aenin 

Thnnh.)    were  forwanleil  to  the  MuFeum  by 
The  rice  snpMr  ill  Coylon.  ■»»    •       ir     i  <•  tv  •  \'    •     f     \ 

*^*  ^  Major  Yerbury  from   Tnncomali   in  Ceylon, 

\\here  the  insect  was  said  to  have  proved  destructive  to  the  rice  crop. 


In  April  1892  an  insect  was  received  through  the  kindness  of  Messrs, 
A  8upi>o8ed  enemy  to  tlie  tea     Barry  &  Co.,  with  tho  infornwtion  that  it  was 
P'""'*  thonj^ht  to  h  ive  been  the  cause  of  some  damage 

to  tea  bushes  in  Cachar.  The  insect  proves  to  be  one  of  the  Curculionidie 
beetles.  It  is  identical  with  a  specimen  in  the  Museum  collection  which 
has  been  determined  as  Jstycus  chrysochlorus  Wied.  It  had  been  for- 
warded by  Mr.  John  Leekie  of  (  achar,  who  was  of  opinion  that  it  wa^ 
responsible  for  the  stripping  of  the  young  leaves  off  the  tea  shoots,  noticed 
in  several  parts  of  the  ganlen.  The  insect  is  not  unlikely  to  feed  on 
tlie  young  tea  shoots,  but  it  has  not  previously  been  reported  in  this 
connection,  and  is  not  expected  to  occasion  much  injury. 


The   Brinjal  [Solanum   Melongena)    frnit,  which  is   brought   to    the 
Calcutta  market,  is  sometimes  found  to  be  at- 
tacked by  the  caterpillar  of  a  microlepidop- 
torous  insect  which  bores  into  it  much  in  the  way  that  the  caterpillar  of 
the  coddling  moth  bores  into   npples.     Caterpillars   of  the  brinjal  borer 
obtained  on  the  26th  Apiil  1892  began  to  emerge,  in  the  Museum,  as 
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moths  on  tlie  5tb  of  i\ra\-.  In  the  case  of  one  at  least  of  the  specimens, 
r-^  -■■■•-5—  ■  ■  "  -  1  f.[-,g  caterpinav,  when  fail  fed,  seems  to  have 
I  ,  tls&erted  the  fruit  and  spun    itself   up    into  a 

%^~'^'W'h  ^'^'T  ^^'8'^^^  silken    cocoon    upon   the    side    of 

\  ^  the  cage,  and   this   is  likely  to  he   the  g-eneial 

j         ,^  '  habit  of  the  insect,   though  it  would    be  as 

i  well  to  observe  further   specimens  before  con- 

j  i  eluding  that  the  habit  is    an    invariable    one. 

L ..  t  The    mcith   proves  to  be  indentical  with  some 

specimens  in  the  Mu>^eum  eoHeetion,  which  have  been  determined  by 
Colonel  Swinhoe  as  Lencinodes  orbonalis  Gi.en.  (Pyrales).  This  species  has 
been  recorded  as  occurring  in  all  parts  of  Northern  India;  also  in 
Burma,  Ceylon,  the  Andaman  Islands,  Java,  and  South  Africa. 


In    July    1891    some  Orthopterons   insects    were    forwarded    to    the 

Musrum    by   the    Heputy     Commissioner  of 
Ortliop'cera  ill  Shalipur.  ^,        ^,     ,      '       t^-   ,    ■    ,      ,,       .    ,  ,1.- 

the   olialipur   District,    runjab.      Tiiey  were 

of  two  kinds  known  respectively  as  Toka  and  Tiriddn.  Both  s[)ecies 
were  said  to  be  exceptionally  numerous  in  Shahpur,  where  they  had 
done  considerable  damage  to  the  young  summer  crops.  'Vhe  Toka 
insect  proved  to  be  a  cricket  allied  to  the  genus  Grj/Uodes,  but  hiih^-rto 
unnamed  in  the  Museum  collection.  It  has,  therefore,  been  seat  to  Euro|  e 
for  identification.  According  to  the  reports  furnished  by  the  district 
ol^u•er^^,this  insect  sometimesdoes  muchdamage  to  yonnti'  haJYa.{Peni/'iseiuvi 
t//phoideum),  jowar  {Sorg/ium  v/ci(/are),  coiton  [Gossi/pium  /lerbacettm) 
and  other  crops,  both  in  JShahpuiand  also  in  Hissar  where  it  is  known  by 
the  same  name.  It  appears  in  the  latter  part  of  April.  During  the  day 
time  it  generally  lies  hidden  in  the  ground,  hut  in  the  cool  of  the  evening 
it  comes  out  and  feeds  upon  the  young  plants,  but  does  little  damage 
after  the  crop  is  four  or  five  inches  in  height.  It  disappears  in  the  latter 
part  of  the  rainy  sea^jon.  With  regard  to  the  life  history  of  crickets  of 
this  kind  little  has  yet  been  observed  in  India,  but  in  the  ease  of  jillied 
species  in  the  United  States,  according  to  Corns  took  [Introduction  to 
FMomology)  the  eggs  are  usually  laid  in  the  ground  in  autumn.  They 
hatch  in  the  following  spring,  and  the  insects  mostly  die  off  on  the  ap- 
proach of  winter.  With  regard  to  remedies,  too  little  is  yet  known  to 
enable  any  very  definite  treatment  to  be  recommen  led,  but  breaking  up 
the  ground  in  the  cold  weather  would  seem  likely  to  be  useful,  as  it 
would  expose  the  eggs,  both  to  their  natural  enemies  the  birds,  and  also 
to  the  extremes  of  temperature,  which  would  probably  be  unfavourable  to 
hatching.  The  TirUlda  insect  proves  to  be  an  Acridid  grasshopper  of  the 
genus  Chrotogonns,  which  has  been  referred  to  on  several  occasions  in  these 
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Iifof.es  as  n  common  pest  to  younjf  indip^  {Infligofeta  fineforia)  and  other 
crops  in  various  parts  of  liulin.  Little  is  known  of  its  liaMts,  and  no 
satisfactory  means  of  dealing  with  it  scams  yet  to  have  been  recorded. 


In  the  Keuf  Bnlfetin  for  April   1892  is  an  interesting  note  on  the 
Xvlehonu  ptrforaH*.  subject  of  the  little  Scolytid  beetle  Xtfleborus 

perforan.%  WoUawton  which  has  recently  been 
reported  as  attacking  growing  sugar-canes  in  tl>e  West  Indies.  The 
species  was  oriirinally  described  by  Wollaston  from  specimen"?  found  per- 
forating the  bungs  of  wine  casks  at  Madeira.  In  South  America  it  has 
been  recorded  as  horiiig  into  rum  casks,  also  as  frequenting  cane  refuse 
and  rotting  vegetalde  matter,  and  as  attracted  by  lights  at  night.  In 
India  it  has  been  noticed  as  boring  into  l^eer  casks. (^)  The  danger  now 
is  that  it  may  take  to  attacking  growing  sugar-cane  in  India  to  a  serious 
extent  as  it  is  said  to  have  already  done  in  the  West  Indies.  Witif  re- 
gard to  remedies  the  Editors  of  the  Kew  B>  •'  ''    write  :— 
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"There  Rhould  be  no  diUicu  :.  liiirent  planters  in  the  Wcat  In- 

dies in  (leal ins;  with  this  cane-borer.  The  infested  canos  should  be  destroyed,  either 
by  huvnin<j  or  pftssinjj  throu>:h  the  rollers  of  the  cane  mills.  Care  should  be  devoted  to 
t))o  selection  of  '  plant '  canes,  to  ensure  thut  they  are  free  from  the  ((rubs  and  eggs 
of  the  beetle,  and  precautions  should  be  taken  to  got  rid  of  all  the  cane  refuse  in  a  decay- 
ed stiito  in  the  nei^hbonrhood  of  the  cultivated  fields.  In  other  respects  the  same  steps 
are  necessary  with  this  borer  as  have  been  found  effective  in  the  case  of  the  moth  borer. 
This  latter  has  been  known  to  attnok  sngar-cxnes  at  intervals  for  nearly  sixty  jearmC) 
"nt  its  influence  has  been  rendered  coir parati rely  harmless  by  the  systematic  destruc- 
tion of  infested  canes, and  by  examining  and  diessing  the  'plant'  canes  before  they 
are  put  into  the  fields.  These  simple  and  effective  methods  are  fortunately  within  the 
reach  of  every  one." 

(>)It  was  at  first  snpfKHied  to  belong  to  the  genus  Tomiciu,  and  the  commissariat  serjeuita 
are  said  to  have  nppropriately  dubbed  it  "  Tippling  Tommy."  In  his  report  on  Insects  de- 
structive to  fn:e$ts,  AUabatad  18(>8,  Mr.  K.  Thompson  writes:  "  I  believe  this  to  be  n  species 
of  TomicMs,  a  uiiiiute  cyliiulrical  species  I  have  observed  baring  into  beer  and  wnter  ca^ke  : 
as  they  bore  clean  through  the  wood,  the  liquor  msy  tie  seen  jetting  out  at  various  points, 
and  by  the  force  of  the  discharge  the  litHe  biorersare  thrown  out  with  it." 

(*)   Vide  the  account  of  this  insect  given  in  Volume  I,  page  22,  of  these  Notes. 
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The  figure  is  drawn  from  a  specimen  from  the  West  Indies  presented 
to  the  Museum  by  Mr.  W.  F.  H.  Blandford.  The  length  of  the  speci- 
men is  about  two  and  a  half  millimetres.  Its  colour  is  light .  chestnut 
brown.  The  legs  and  antennae  in  the  figure  are  merely  dotted  in  to  give 
an  idea  of  their  probable  shape,  for  the  setting  of  the  specimen  does  not 
permit  of  an  accurate  drawing  being  made  of  these  appendages,  and  it 
h.is  been  thought  best  not  to  run  the  risk  of  damaging  the  specimen  by 
disarranging  it  for  the  purpose  as  it  is  at  present  unique  in  the  Museum 
collection.  The  markings  shown  in  the  figure  on  the  i)rothorax  and  ely- 
tra will  probably  be  sufficient  to  enable  the  insect  to  be  recognized  when 
met  with  in  sugar-cane,  but  it  should  be  noticed  that  there  are  a  large 
number  of  very  similai*,  though  distinct  insects,  to  be  found  boring  into 
the  bark  of  trees  in  India. 


An  interesting  summary  of  what  is  known  on  the  subject  of  the  Fun- 
Fungoid       disease       versus     go^^   disease    [Isaria  densa  Lmk.  =  Bofr^/th 
Mclojonthini  larvse.  tenetla  Saccardo)  which  attacks  Melolonthin 

larvse  is  given  in  the  April  number  of  the  periodical  Insect  Life.  The 
large  amount  of  damage  which  is  done  by  Melolontiiini  larvse  or  "  white 
grub  "  in  India  makes  the  question  of  the  practicability  of  utilising  this 
disease  for  destroying  the  pest,  an  important  one,  but  the  evidence  at 
present  available  on  the  subject  is  very  contradictory.  According  to  M. 
Alfred  Giard^s  paper  in  ihe  Compfes  Rendus  of  the  3rd  August  1891,  the 
spores  retain  their  germinating  powers  for  more  than  a  year  and  the  dis- 
ease can  be  readily  communicated  not  only  to  Melolonthini  larvae  but 
also  to  other  insects  which  live  in  a  similar  manner  in  damp  situations. 
According,  however,  to  M.  JeanDufour's  paper  in  the  Chroniqua  Agricole 
liticole  et  Forestier  du  Canton  du  Vaux,  November  1 0th  189 1,  though  the 
disease  can  be  disseminated  to  a  certain  extent  by  infecting  the  soil 
either  with  artificial  cultures  or  with  fragments  of  diseased  insects,  the 
number  of  fresh  grubs  which  take  the  disease  is  very  limified. 

E.  C.  COTES, 
Calcutta,  Deputy  Superintendent , 

25th  June  18^2.  Indian  Museum. 
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A  NEW  COCCID  FROM  CEYLON. 


BY  G.  B.  BUCKTON,  F.K.S. 

Orthetia  nacrea.[^) 

In  March  1893  I  received  from  Ceylon  a  consignment  of  (wigs  and 
leaves  of  Crostandra  which  were  incruBtcd  by  a  white  semi-floccu- 
lent  matter,  which  proved  to  be  the  exudation  cf  a  species  of  Orthezia 
apparently  undescribed.  Of  this  Coccus  I  give  the  following  descrip- 
tion. Unfortunately  the  specimens  amved  in  a  bad  condition  from  the 
effects  of  mildew,  which  rendered  the  examination  less  complpte  thnn 
could  be  wished. 
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Female. — Not  scaly-form.  Wingless,  but  capable  of  slow  locomotion. 
General  shnjio  long-oval  or  cylindrical.  Head  and  thoracic  portion  pale 
warm  brown.  Rest  of  the  insect,  except  the  legs  and  rostrum,  shining 
satiny  white,  with  a  porcelain-like  surface.  In  some  lights  this  gives 
nacreous  tints.  Head  small,  antennie  short  and  black,  rather  stout  and 
about  the  length  of  the  pronotum.  The  two  basal  joints  the  thickest, 
followed  by  six  sul)equal  tapering  joints.  Some  of  these  are  attenuated 
in  the  middle,  thus  simulating  extra  joints.  The  apox  somewhat  mammi- 
form and  without  bristles.  Eyes  small,  black,  and  placed  just  behind 
the  antennjB.     Legs  black  and  rather  long,  tarsns  single-jointed,   but 

0)  This  inject,  wliich  wan  forwarded  to  tlie  Indian  Mnaenm  tbronfth  Mr.  E.  R  Qroan 
in  January  1893,  hns  proved  very  trouhlesome  in  tlie  Botanical  Uardeot  at  Peradenuja, 
Ceylon,  where  it  has  been  ninltiplying  with  ifreat  rapidity.  From  not«a  furnished  by 
Dr.  Trinrten,  F.L.S.,  it  nppenrs  that  it  especially  attacks  AcaiUhace*e,  which  inclade  aom* 
of  the  luoet  showy  plants  in  the  garden. 
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showing  some  tendency  to  a  sub-division.  Claw  single.  Rostruna  short, 
stout,  black,  furnished  with  a  long  seta  (?  raore  than  one),  and  placed 
between  the  coxae.  Prouotum  fuscous,  separate  from  the  abdomen 
and  furnished  with  two  rows  of  dark  spots.  The  lower  border  of  the 
pronotum  ends  by  several  foleated  cereus  laminse,  pointed  at  their  ends, 
and  one  overlapping  the  other  somewhat  like  the  scapular  feathers  of  a 
bird's  wing. 

The  white  plates  only  partially  cover  the  abdomen  which  becomes  a 
marsupium  or  cradle  to  protect  the  twenty  or  thirty  black  eggs  which 
hatch  within  the  dead  body  of  the  parent,  and  find  therein  a  secure 
covering  until  they  are  sufficiently  grown  to  migrate  over  the  food  plant. 
The  lower  part  of  the  abdomen  is  smooth  and  cylindrical,  but  the  upper 
part  is  deeply  furrowed  or  channeled  into  bundles  of  strise.  The  sternum 
is  slightly  spotted. 

Size  female  with  the  marsupium  0'16x0'05ofan  inch. 

An  examination  of  the  male  is  desirable.  Doubtless  it  is  winged. 
Attention  should  be  called  to  the  anal  filaments,  which  in  Orthezia, 
unlike  other  known  Coccidee,  have  numbered  two  instead  of  four. 
Mr.  Douglas  has  so  figured  the  male  of  Orthezia  insignis  (see  Ent. 
Mon.  Mag.,  Vol.  XXIV,  p.  169).  This  insect,  which  has  close  rela- 
tions  to  the  Ceylon  insect,  was  first  found  on  Strobalanthus,  a  Chinese 
plant  growing  in  the  economic  houses  at  Kew  Gardens. 

I  think  the  insect  above  described  is  distinct.  The  Kew  insect  is 
much  larger  ( ?  ),  its  body  is  piceous  black,  and  the  thoracic  lamiuso  are 
developed  in  a  single  instead  of  &  double  row.  Observers  on  the  spot 
have  peculiar  facilities  for  studying  the  economy  and  life  histories  of 
such  insects.  As  the  dipterous  male  insects  of  Cocci  are  very  active,  and 
they  usually  live  only  a  few  days  in  the  early  season  of  the  year,  atten- 
tion and  address  will  be  required  to  secure  them. 

The  Kew  insect  appears  to  be  spreading  over  the  hot  houses  of  England 
and  seems  to  be  very  difficult  to  annihilate.  It  does  as  much  mischief 
as  the  more  common  "mealy  bug." 


Explanation  of  figures. 

Fig.  1. — Female,  with   the  black  eggs  appearing  through  the 
cover  of  the  marsupium. 

Fig.  2.-~HiDd  legs  with  tarsus  and  claw. 
Fig,  3. — Antenna. 
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A  New  Speeiet  of  Fnlgarifia. 
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A  NEW  SPECIES  OF  FULGORID.E. 
BY  MONS.  LETHIERRY. 

Dflphax  pgffloidex[^). 


r^^ 


-^r^ 
^^^ 


Caput  thoiace  paulo  lungius,  ante  oculos  paulo  promineus,  supra 
stramineum,  subtus  opacum,  fuscum  :  vertice  oculo  uno  eequali,  bagi 
excnvaio,  carinis  apicalibus  acutis,  prominentibus :  fronte  subelongata, 
carinfi  distincta  percurrente,  basi  f urcata  :  clypeo  medio  distincte  carinato  : 
antennanim  articulo  primo  flavo,  apice  nigro,  eecundo  flavo,  basi  nigro, 
ultimie  nigris.  ProDotum  et  scutellum  tricarinata,  pallida,  mnrginibos 
fuscis  aut  obscure  etramineis,  vittisque  duabus  disci  longitudiualibu* 
strnminfis.  Tegmina  abdomine  duplo  longiora,  byalina,  margine  imo 
oommissurali  clavi,  macula  parva  quadrata  marginali  pone  medium,  necoon 
margine  apicali  superno  (boc  hyalino-trifenestrato)  nigris:  venis  apice 
uigris,  discoidali  media  apice  fureata.  Abdomen  nigrum,  lateribus  seg- 
mentorum  dorsniium  pallido-mnculatis.  Femoribus  nigris  aut  fuscis,  tibits 
ot  tarsis  albo-pallidis. 

Long,  (cum  tegminibus)  5  millim.      $     ?  . 

Formi  verticis  D.  Fairinairei  Perris.  affinis:  pictur&  tegminaui  inm^ 
nis. 

Cevlon. 


(')  The  spociea  wns  forwnrdoil  from  Ceylon  by  Mr.  E.  E.  Gre«n,  and  the  followfiif;  par- 
ticuUrs  are  tiiken  from  the  interesting;  note*  he  has  fumished  regarding  it.  The  insect  U  to 
bo  found  in  its  various  utagos  of  growth  swnrming  within  the  clasping  sheaths  of  the  learea 
of  iho  Indian  corn  plant  {Zea  tnaifs).  In  wet  wonther  it  is  sccompanied  by  a  sooty  fungus 
which  has  not  been  noticed  at  other  times.  It  is  also  attended  by  anta.  The  tggs  r.re 
bnriod  in  the  tissues  of  the  plant  on  the  inside  of  the  sheathing  leaves,  the  orifice  being 
ooncenled  by  .1  deposit  of  white  woolly  secretion.  The  effect  npon  the  plants  depends  apon 
the  i^eriod  at  which  they  are  attacked.  If  attacked  when  young,  they  are  stunted  and 
weakened.     Older,  well-established  plants  do  not  suffer  so  much. 


A  2 
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Nvmpha:  flava,  tribus  segmentis  ultimis  dorsalibus  ad  latera   uigro- 

maculatis. 

[The  followingis  an  explanation  of  the  figure,  which  has  been  prepared  hy  the  Museum 
artist.  A,  imago  ;  B,  C,  and  D,  larvae  in  various  stages  of  development;  E,  egg  ;  F,  antenna 
of  imago  ;  G,  H,  and  K,  hind  leg,  second  leg  and  front  leg  of  imago.  The  natural  sizes  of 
the  various  stages  are  indicated  by  hair  lines. — Ed.'] 


A  NEW  ENEMY  OP   THE  CUSTARD- APPLE. O 
TRANSLATED   BY   F.   MOORE,   F.L.S. 

Family  Thycitidce  Genus  nov.  Anonapestis,  Eagonot. 

Female. — Face  smooth,  rounded.  Antenuse  of  female  slightly  flatten- 
ed. Tongue  well  developed.  Palpi  ascending,  carved,  somewhat  oblique, 
thin,  smooth,  rather  short,  not  reaching  the  vertex,  the  third  joint  nearly 
as  long  and  as  broad  as  the  second,  obliquely  cut  at  the  apex.  Maxillary 
palpi  scaly,  flattened  against  the  face.  Body  moderate,  the  abdomen 
reaching  one-third  of  its  length  beyond  the  hindwings.  Legs  strong, 
flattened.  Forewings  sub  triangular,  narrow  at  the  base,  the  costa  very 
slightly  arched,  the  hind  margin  and  angles  much  rounded,  slightly 
oblique;  with  eleven  veins;  cell  reaching  three-fifths  of  the  length  of 
wing,  slightly  concave  at  extremity;  vein,  2  near  the  angle;  vein  3 
from  the  angle,  curved,  parallel  with  3  and  4,  veins  4  and  5  ap- 
pearing stemmed,  but  in  reality  separate,  originating  from  the  angle  of 
the  cell  and  in  a  line  with  the  median  vein ;  vein  6  from  below  the 
upper  angle,  veins  8  and  9  stemmed;  veins  10  and  11  from  the  cell. 
Hindtoings  nearly  triangular,  slightly  sinuous  below  the  apex ;  with 
seven  veins ;  cell  short,  one-fourth  of  the  wing ;  veins  7  and  8  long 
coalescing  a  short  distance,  vein  7  afterwards  joined  to  6  ;  vein  5  free 
running  very  close  to  3  and  appearing  stemmed  with  it;  vein  2  very 
close  to  the  angle ;  vein  4  vs'a.nting. 

This  genus,  described  on  a  unique  female  specimen,  appears  distinct 
from  all  others  on  account  of  the  peculiar  disposition  of  veins  2,  3,  and 
4  of  the  hindwings.  It  seems  to  partake  of  the  characters  of  Psorosa 
and  Heterographis.  No  doubt  the  male  has  peculiar  palpi  and 
antennae. 

(')  The  specimen  upon  which  the  genus  and  species  are  founded  was  reared  in  the  Museum 
from  caterpillars  found  tunnelling  into  the  fruit  of  the  cnstard-npple  {Anona  squamosa)  in 
Calcutta.  The  insect  proved  to  be  new  to  the  Indian  Museum  collection,  so  was  forwarded 
to  Lord  Walsingham,  who  submitted  it  to  Mr.  F.  Moore.  Mr.  Moore  writes :  —  "  The 
moth  from  the  custard-apple  is  also  a  Phycid,  the  specimen  sent  home  being  that  of  a 
female.  This  has  been  kindly  examined  and  described  for  me  by  my  friend  Mons.  Ragonot, 
wlio  has  characterised  it  as  belonging  to  n  new  genus  and  species  of  Phycitidse,  to  which  he 
has  given  the  names  of  Anonmpestis  benc/alella,  and  of  which  I  herein  send  you  an  English 
description  for  publication  in  jour  Museum  Notes."  As  the  female  only  has  yet  been  de- 
scribed, it  would  be  desirable  to  procure  the  male. — Ed. 
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Anonjepestis  bbnoai.ei.la,  Ragonot,  n.  sp. 
Female. — Length  2*2  mill.     Forewings  dark  gievxx,  darker  in  basal 
area,  the  costa,  iu  middle  area,  hroiidly  pale  yellow,  with  a  greenish 

^inge,  the  dorsal  half  broadly 
[)urple,  tumiog  to  dark  viulet 
on  the  inner  margin  of  the 
median  area ;  marginal  dots 
black,  large  aud  distiDct, 
placed  between  a  series  of  pale 
lon<;itudiual  streaks  in  the  ter- 
minal aifa,  on  the  veins. 
Cilia  fuscons,  shining,  pnlo 
brownish  at  the  base,  the  ex- 
treme base  of  the  wing  also 
pule  brownith.  Lines  distinct, 
pale  greenish  yellow  edged,  in 
median  area,  with  the  ground 
colours  but  darker,  the  first 
line  obli(]ue  on  costa,  nearly 
vertical  afterwards,  but  indent- 
ed outwardly  by  two  short 
angles  on  the  discal  and  doreal 
folds;  second  line  very  strongly  dentate  in  the  middle,  indented  on  the 
discal  and  dorsal  folds  ;  beneath  yeliowish-gref-n  on  the  costa,  the  dorsal 
half  fuscous.  Hindwings  brownish-grey  with  a  purple  tint ;  the  co^ta 
tinted  with  greenish  and  shining  ;  cilia  whitish,  a  blackish  line  near 
the  base;  beneath  paler.  Head  and  thorax  brownish-ochreous ;  the 
collar  tinged  with  greenish ;  the  thorax  darker,  tinged  with  purple. 
Palpi  dark  green,  the  end  half  of  the  terminal  joint  pale  ochreous. 
Abdomen  ochreous.  Legs  greyis-h-ochreous  with  greenish  tinge;  the 
tarsi  brownish  black. 

[Ill  the  fifirurc,  which  hat  boon  propare<l  by  the  Museum  nrtiat,  it  thown  the  moth, 
naturnl  size,  rUo  a  lection  of  a  cuttnnl-apple  tunnelled  by  the  cateq^illar,  half  uataral 
lite. — Sd.1 
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NOTES  ON  INDIAN  APHID^. 
BY  G.  B.  BUCKTON,  P.R.S. 

Or^gmn  bambiisee,^  BiicMon, 


Winged  female.-^lRody  wholly  black.  Head  moderate,  without 
marked  cornua.  Eyes  obvious,  antenna?,  about  one-thiid  the  length  of 
the  body.  Five-jointed,  the  apex  minute.  The  third  joint  much  the 
longest  and  more  than  double  the  length  of  the  fourth,  both  these  and 
the  fifth  joints  numerously  ringed,  as  in  Sehizoueura.  Rostrum  short. 
Wings  ample,  membrane  rather  fuscous.  Cubitus  with  a  marked  punc- 
tured stigma.  Cubical  vein  once  forked  and  not  conflueat  with  the 
cubitus.     Lower  wings  normal.     Caudal  end  bilobed. 

The  small  and  younger  larval  forms  have  the  two  cornua  below  the 
vertex  much  produced,  as  shown  in  figure  VI. 

This  aphis  appears  to  infest  the  bamboo  throughout  British  India, 
the  somewhat  smaller  specimens  taken  in  the  North-Western  Provinces 

*  This  species  of  Schizoneurinse  was  originally  described  on  page  87  of  this  volume 
from  specimens  of  the  apterous  form  taken  in  Dehra  Dun,  North- West  Provinces.  The 
winged  female,  whicli  is  now  described  for  the  first  time,  was  taken  by  Mr.  E.  E.  Green, 
upon  «■  the  cultivated  yellow-stemmed  bamboo "  in  Ceylon.  Mr.  Green  notices  that 
although  the  apterous  form  is  sometimes  so  abundant  as  to  completely  cover  the  surface 
of  the  bamboo  shoots,  the  plant  does  not  appear  to  be  injured  to  any  very  great  extent. 
He  adds  that  in  life  the  wingless  form  is  of  a  dull  state  grey  colour  slightly  obscured  by  a 
whitish  bloom,  the  gravid  females  having  a  cushion  of  white  meal  upon  the  extremity  of 
the  abdomen.  The  winged  form,  on  the  other  hand,  is  so  dark  iu  colour  as  to  be  aliuost 
black,  and  is  without  any  whitish  bloom. 
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ilo  not  difTor,  except  in  size,  from  those  taken  in  Ceylon.  This  differ- 
ence doubtless  is  due  to  moulting^  and  age. 

Attention  of  observers  should  be  turned  to  conditions  of  Ki!  orn.ifion, 
and  towards  deciding  the  question  uhether,  like  wume  ullicr  iSci»izo« 
neurinne,  they  descend  into  the  ground. 

Expaui^e  of  alate  form  0*29  milleractres. 

Size  of  apterous  form  0*10  millemetres. 

Ihe  apterous  form  is  figured  in  Vol.  Ill,  p.  87,  of  these  Note», 

Fig.  I,  ahito  female  insect.  Fig.  II,  antenna  of  the  sarao. 
Fig.  Ill,  tarsus  and  part  of  tibia.  Fig.  IV,  candal  end.  Fig.  V, 
young  specimen  of  larva.  Fig.  VI,  magnified  view  of  the  head  with 
cornua,  etc. 
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MISCELLANEOUS  NOTES  FROM  THE  ENTOMOLOGICAL  SECTION. 

BY    E.    C.    COTES,    DEPUTY    SUPERINTENDENT,    INDIAN 

MUSEUM. 


An  interesting  longicorn  was  forwarded  through  the  Madras  Mu- 

„.  ,,    ,      .  seum  in  November  1892,  bv  the  Collector  of 

Girdler  longicorn.  •  i       i       •    « 

Kurnool,  with  the  information  that  it  had 

beau   noticed  cutting  rings  of  considerable  depth  and  about  an  inch  in 

diameter  completely  around  the  branches  of  a  Tabernaemontana  alba  tree. 

The  specimen  has  been  identified  through  the  kindness  of  Mr.  C.  Gahan, 

of  the  British   Museum,  as  a  female  of  the  species  Sthenias  grisator, 

Fabr.    Mr.  Gahan  notices  that  the  male  may  be  distinguished  from  the 

female  by  a  small  process  projecting  obliquely  upwards  from  the  base 

ol  each  of  the  mandibles  in  front  of  the  clypeus.     He  adds  that  the 

British  Museum  possesses  a  specimen  taken  more  than  thirty  years  ago 

near  Coimbatore   which  bears  a  ticket  with  the  following  note — "  gnaws 

the  bark  of  shrubs  and  is  very  destructive.^' 

The  same  species  was  subsequently  forwarded  to  the  Indian  Museum 
in  January  1893  through  the  Imperial  Forest  School.  In  this  case  it 
was  obtained  by  the  Deputy  Conservator  of  Forests,  Coorg,  who  wrote  : — 

"These  beetles  cut  off  the  stem  clean  in  one  night Large  rose  trees 

are  thus  cut  down  and  destroyed.  It  is  incredible  that  a  small  insect 
like  the  one  I  send  can  do  such  damage,  and  I  would  not  have  believed 

it  had  I  not  seen  their  ravages  myself. I   got  them  this  morning 

from  off  the  rose  bushes  they  had  destroyed.  They  attack  the  main  stem 
and  despise  smaller  branches.'^ 

The  rose  stems  forwarded  with  the  insects  ranged  from  three  quar- 
ters to  half  an  inch  in  diameter,  and  were  cut  completely  off  with  re- 
markable  neatness.  The  parent  insect  no  doubt  girdles  the  shoot  with 
a  view  to  afterwards  laying  its  eggs  above  the  notch.  The  habit  is  one 
that  has  been  noticed  with  other  species  of  the  same  family,  and  ex- 
emplifies the  fact  that  withering  trees  are  the  ones  most  frequented  by 
longicorn  borers,  the  supposition  being  that  a  vigorous  flow  of  sap  is 
liable  to  choke  the  larva  in  its  burrow. 


A  good  deal  of  damage  was  reported  in  the  early  part  of  the  rains  of 

.         „     ...  1893  as  done  to  tea  in  the  Darjiling  district 

A  new  Psychid.  . 

by    a    species     of    case-making    caterpillar. 

The  insect  was  forwarded  to  the  Museum  on  the  27th  June  through  the 
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Agri-Horticultural  Society  of  India.  It  proves  to  be  a  species  of 
Ppyehido).  The  larvse  cases  are  soinewliat  looser  in  strncture,  but  very 
similnr  both  in  size  and  shape  to  thotie  of  the  species  £umifa  tiiiimo, 
Moore,  wliich  is  figured  and  described  on  pnge  63  of  volume  II  of  these 
Notes.  When  received  the  caterpillars  were  alive,  but  no  leaves  could  be 
procured  to  feed  them  with  in  Calcuttn.  Au  attemj)t  wns  made  to  rear 
them  upon  the  leaves  of  a  number  of  other  plants,  but  they  fed  very 
sparingly  and  did  not  thrive.  Several  imagos  however,  both  male  and 
female,  were  successfully  reared.  As  usual,  in  the  Psychidic  the  female  is  a 
degraded  wingless  creature,  very  much  like  the  female  of  Eumeta  tikkima. 
The  male  is  an  active  dark-coloured  insect,  very  considerably  smaller 
in  size  than  the  male  of  E.  aikkima.  It  is  also  more  uniformly  covered 
with  scales.  The  species  is  new  to  the  Indian  Museum  collection, 
80  specimens  have  been  forwarded  to  Loudon  for  comparison  with  the 
types  in  the  British  Museum. (') 

Several  specimens  of  a  small  Ichnoumonid  parasite,  also  a  single 
Tachinid  lly,  emerged  in  the  rearing  cage,  but  have  not  yet  been  identifi- 
ed. 


Both  in  1891  and  1892  damage  was  reported  in  the  foret^ts  of  the; 

„ Hvderabad    Assiened    Districts   by   caterpillars 

Tenk-defoIiHtors.  .  •   .      ,   ^  ,.   .    i    ,      .     i    . 

which  defoliated  the  teak  trees. 

The  specimens,  which  were  forwarded  to  the  Museum  through  the 
Forest  Department  in  1891,  could  not  be  identified  at  the  time,  as  they 
were  immature.  They  were  preserved,  however,  for  further  investigation, 
and  careful  comparison  with  authenticated  caterpillars  since  received 
from  Burma  shows  that  the  int^ects  in  the  two  cases  are  identical.  The 
species  is  the  one  referred  to  on  page  94-  of  volume  III  of  these  Note* 
under  the  name  of  Faliga  damastesah's,  Walker.  According  to  a  report 
furnished  by  the  District  Forest  OflBcer  of  Berar,  the  insect  appeared  in 
the  early  pjirt  of  September,  but  information  has  not  been  received  upon 
the  subject  of  the  extent  of  the  damage  that  was  occasioned. 

In  1892  the  insect  was  a  different  one.  It  proves,  from  the  speci- 
mens forwarded  to  the  Museum,  to  belong  to  the  species  llyblaa  pnera, 
Cramer.  Injury  commenced  earlier,  and  a  good  deal  of  damage  was  done 
in  the  beginning  of  the  rainy  season.  The  attjick  is  said  to  have  been 
very  severe  in  ))uie  patches  of  teak,  but  was  less  noticed  in  areas  where 
the  forest  was  a  mixed  one.     The  trees  that  were  attacked  looked  quite 

(')  The  insect  bag  since  been  identified  through  the  kiudneM  of  Mr.  Q.  F.  UampMU  n 
Amatitta  contorta,  Tempi. 
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brown  amongst  the  euriounding  foliage,  and  ultimiitely  lost  their  leaves, 
but  a  new  flush  of  leaves  soon  appeared.  When  full  fed  the  caterpillars 
were  said  to  have  let  themselves  down  by  silken  strands  and  to  have 
formed  cocoons  in  the  ground. 

The  species  Hyhloid  puera^  Cramer,  has  previously  been  recorded  as 
attacking  teak  in  Lower  Burma,  .is  well  as  in  Dehi;a  Dun,  North- 
western Provinces,  and  in  the  Kulsi  plantation  in  Assam,  so  probably 
occurs  throughout  India. 


Injury   by   the  caterpillar   of  the  Noctues  moth  AcJiaa   melicerte, 

„     ,  Drury,  was  reported  in  August  1892  from  Dehra 

Achaea  melicerte.  ^       *•     ,i      -kt       ^    -rtr     ,   tVT      ,  ,    .      ^ 

Dun  m  the  North- West  Himalayas,  and  m  Oc- 
tober of  the  same  year  from  the  Cuddapah  district  in  Madras. 

In  the  case  of  Dehra  Dun  a  considerable  amount  of  damage  was  done 
loth  to  tallow  trees  {Sajnum  sehifemm)  and  to  tea.  The  caterpillars 
appeared  shortly  before  the  commencement  of  the  rainy  season  and 
began  by  eating  the  leaves  of  the  tallow  trees.  When  these  were 
stripped  they  let  themselves  down  on  to  the  tea  bushes  beneath  and 
attacked  them  in  a  similar  manner.  Specimens  were  forwarded  both 
from  the  Forest  School  and  from  Mr.  Leslie  Rogers.  The  latter  noted 
that  the  caterpillar  stage  occupied  from  fifteen  to  twenty  days  and  the 
pupal  stage  about  ten  days.  The  insect  seems  to  have  disappeared 
almost  as  suddenly  as  it  came. 

In  the  cafe  of  the  Cuddapah  district  the  insect  was  reported  as 
doing  a  good  deal  of  damage  by  defoliating  castor-oil  plants.  The 
specimens  from  which  the  identification  of  the  species  was  determined 
were  furnished  to  the  Museum  through  the  Collector's  oflBce. 


Mr.  F.  A.  Skuse,  of  the  Australian  Museum,  Sydney,  who  has  made  a 

Theidentificatiou  of  the     ^P^^^^^  ^^""^J  ^^  Nemocera,   has  lately  examined 
mosquito.  some    specimens    forwarded    to   him  from   the 

Indian  Museum  of  the  common  brown  mosquito  of  Calcutta.  He  identi- 
fies the  species  as  Cnlex  pipiens,  Linn,  said  to  have  been  introduced  from 
Egypt,  and  now  occurring  throughout  Australia,  America,  New  Zealand 
and  the  old  world.  The  fact  is  of  interest,  as  the  Indian  form  does  not 
appear  to  have  been  previously  identified  with  certainty.  Representa- 
tives of  the  striped  black  and  white  mosquito,  which  is  almost  as  great 
a  nuisance  in  the  day  time,  in  Calcutta,  as  the  brown  mosquito  is  at 
night,  have  been  forwarded  to  Mr.  Skuse  for  favour  of  identification. (*) 

(')  It  has  since  been  determined  by  Mr.  Skuse  as  a  new  species  of  Cnlex  for  which  he 
proposes  the  name  C.  albopictus.  His  description  will  be  published  in  a  subsequent  number 
of  these  Notes. 
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111  ^ialcb  IBUS  caterpillars  were  forwarded   to  the   MtiMom  by  the 
.     ...  Deputy   Comniisaioner  of   Betul,  Central   Pro- 

vinces.  i  l;oy  were  reported  as  havinjj  prove<I  des- 
tructive to  gram(')  durinjj  the  cloudy  weather,  which  had  l>een  prevalent 
in  the  district.  The  nuiterial  proves  insuthcient  for  precise  identification, 
but  the  insect  is  one  of  the  Noctues.  It  may  he  noticed  that  the  cater- 
pillars of  the  gpotioua  lleliothit  amiyera,  Hiibn.,  sent  to  the  Museum 
in  18^9  from  Putna,  where  they  had  been  attackin';  Za/^^f»«  «a/it>N« 
plants,  are  very  similar  in  gnneial  appearance,  though  somewhat  differ- 
ently marked.  They  also  tunnelled  into  the  pods  very  much  in  the 
same  manner.  It  is  prob.'ible,  therefore,  that  the  two  forms  are  some- 
what nearly  related  to  each  other,  though  they  are  likely  to  represent 
distinct  species. 

An  imago  of  the  insect  referred  to  in   volume  I,  page    198  of   these 

„  ,  ,  Notes,  as  occasioning  a  considerable  amount  of 

Trsvancore  tenk-borer.         -  ,      i      •        •    ,     ,     i    .  .     «, 

damage  by  Iwrmg  into  teak  trees  m  Travancore, 

was  forwarded  to  the  Mufeum  in  March  1893,  by  Mr.  T.  F.  fiourdillon, 

who  bad  successfully  reared  it  from  the  caterpillar.     The  insect  proves 

to  be  u  Bombyces  moth  related  to  the  family  Cossidte,  but  it  is  new  to 

the  Museum   collection,   so  has  been  forwarded   to  Mr.  F.  Moore,  who 

has  made  a  special  study  of  Indian  Wacrolepidoptera.(') 

According  to  an  interesting  note  furnished  by    Mr.  Bourdillon,  the 

perfect  insect  would  seem    to  emerge  in  the  dry  weather  about  March 

and  to  lay  its  eggs  shortly  afterwards,  for  the  borers  are  found  from 

May  onwards.      Large  caterpillars  are  aUo  in  some  cases  found  at  other 

times  of  the  year,  so  it  is  likely  that  more  than  one  season  is  sometimes 

passed  in  this  stage.     It  is  only   softened,  unhealthy  wood  that  affords 

lodgement  for  the  lorer.     Healthy  trees  appear  to  be  quite  free  from 

its  attack. 

In  August  1892  specimens  were  forwarded  by  the  Officiating  Magis- 
A    He«pma  caterpillar     tiate  of  Saran  of  an  insect,  kno^^n  as  "  Sapta," 
injuring  puddy.  said    to  bave    been    causing   much   mischief  to 

young  paddy  plants.  The  imago  was  reared  in  the  Museum  and  prove^l 
to  be  a  Hesperid  butterfly.  The  specimens  have  been  kindly  examined 
by  Mr.  L.  DeNiceville,  author  of  the  Butterfiiet  of  India ^  who  identifies 
them  with  some  doubt  as  belonging  to  the  species  Parnara  eoiacOf 
Moore.  The  excessive  multiplication  of  this  species  appears  to  be 
somewhat  unusual. 

(0   Probably  Cictr  ariftinum. 

(*)  It  baa  since  Wen  examined  by  Mr.  Moor«  who  idMtiBM  it  M  allied  to  hi*  eottm* 
eadamba,  .Vloorc. 
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Defoliation  oE  orange  and  lemon  trees  in  Dehra  by  the  caterpillar 
of  the  butterfly    Papilio  polytes   was  reported 

range  re  .        i^oxiv  the  Forest  School  in  October  1893,  and  is 

worthy  of  record  as  confirming  the  observation  that  the  injury  to  these 
plants  is  not  confined  to  the  one  species  Papilio  erithonius,  Cram.  The 
identity  of  the  species  was  ascertained  by  comparison  with  a  carefully- 
named  series  of  Indian  butterflies  presented  some  years  back  to  the 
Forest  School  by  -the  Trustees  of  the  Indian  Museum. 


Specimens  of  a  large  wood-boring  insect,  which  has  been  identified 
Longicorn-borersinthePun.  ^s  \\iQ  CQva.mhyc\i\  JSeocerambyx  holosericens, 
jab.  Fabr.,  were  forwarded  in  December  1892  by 

the  Director  of  Land  Records  and  Agriculture,  Punjab.  They  were 
procured  by  the  Deputy  Commissioner  of  Dera  Ismail  Khan  in  Novem- 
ber 1892.  According  to  the  account  furnished,  the  insect  is  to  be  found 
in  trees  growing  in  dry  places  and  specially  in  the  "  Farash(^)"  but  also 
in  the  ''  Sarin(^)^'  and  '*  Kikar(^)."  It  is  known  as  Dain  in  Hindi  and 
Raniah  in  Pushtu.  It  generally  attacks  the  trunk  near  to  the  ground,  but 
the  branches  also  suffer  occasionally.  The  affected  portion  of  the  tree 
can  usually  be  recognized  by  a  swelling  in  the  bark. 

The  species  has  previously  been  sent  to  the  Museum  as  associnted  with 
other  CerambycidEe  in  attacking  young  teak  trees  in  the  KuUi  plantation 
of  Assam,  so  is  likely  to  frequent  many  kinds  of  wood. 


A  longicorn-borer,  received  from  the  Conservator  of  Forest,  Berar,  was 
forwarded  to  the  Indian  Museum  in  July  1892. 
by  the  Director  of  the  Imperial  Forest  School, 
with  the  information  that  it  does  consideiable  damage  to  babul  {Acacia 
arahica)  plants.  The  larva  is  sail  to  enter  the  stem  some  three  or  four 
inches  above  the  ground,  and  to  tunnel  through  the  root  to  such  an  extent 
as  eventually  to  cause  death.  The  species  is  new  to  the  Museum  collec- 
tion of  Cerambycidse  ;  it  would  seem  to  be  nearly  related  to  the  genus 
Ccelosterna^hui  has  been  sent  to  Europe  for  further  examination. (*) 

i})\Tamarix  articvlata? 

(')  Botanical  niime  not  ascertained. 

(')  Acacia  arabica, 

(*)  It  bas  been  kindly  examined  by  Mr.  C.  J.  Gahan  of  tbe  British  museum,  who  identi- 
fies it  ns  rather  ii  small  male  example  of  the  species  Celosterna  (sic)  spinator,  Fabr.  Mr. 
Giihan  notices  that  this  species  should  be  placed  as  a  variety  of  C.  scahrator,  Fiibr.,  whicli 
only  differs  in  having  tlie  pubescence  of  the  elytra  more  tawuy  or  brownish  in  colour. 
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In  April  1893  information  was  called  for  upon  the  subject  of  tlic 
The  prMcrvation    of  books     tlestiuction  of  books  by  insects  in  Calcutio, 

from  iimcu  in  India.  and  as  the  matter  is  one  of  general  interest, 

it  mny  be  useful  to  notice  what  was  ascertained.  The  roost  troublesome 
insect  in  Calcutta  libraries  appears  to  be  a  minute  Ptioid  beetle,  which 
agrees  with  the  descrii)tinn  of  tlip  species  Sitodrepa  panicea,  Linn.  This 
cosmopolitan  book-maggot  drills  pin  holes  through  and  through  the 
cover  and  body  of  a  book,  and  often  completely  disintegrates  it.  The 
only  other  inpocts  which  have  been  noticed  as  causing  any  considerable 
damage  are  white  ants  (  Termet  sp.)  and  cockroaches  {Periplaneta  am- 
ericana,  Deg.).  They  first  devour  the  books  wholesale,  but  are  easily  pre- 
vented from  gaining  access  to  them  by  placing  the  shelves  upon  the  stone 
insulators  commonly  in  use,  while  the  second  merely  deface  the  bindings, 
so  are  of  le-^s  importance. 

The  treatment  recommended  for  use  in  the  library  of  the  Revenue 
and  Agriculiuial  Department  was  that  of  disinfecting  the  books  by 
pouring  a  few  teaspoonfuls  of  refined  mineral  nnphtl)a,  or  what  is  known 
as  benzine  col  la  6,  into  the  crevices  of  the  binding,  and  then  ^shntting  up 
the  volume  for  a  few  days  in  a  close-fitting  box  to  prevent  the  escape  of 
the  fumes.  Books  so  dealt  with  to  be  afterwards  sponged  over  lightly 
with  a  very  little  of  the  finest  kerosine  oil,  which  should  be  rubbed  o£E 
with  a  cloth  before  it  has  time  to  penetrate  into  the  binding.  This  ren- 
ders the  books  to  a  great  extent  distasteful  to  insects  without  causing 
serious  injury.  It  is  objectionable  on  account  of  the  odour  of  the  kero- 
sine oil,  but  has  the  recommendation  of  harmlessness  combined  with  con- 
siderable eflliciency. 

Particulars  have  since  been  obtained,  through  the  kindness  of  the 
Superintendent  of  the  Royal  Botanical  Gardens,  Sihpore,  of  a  system 
which  has  been  adopted  for  preserving  books  in  that  institution.  The 
treatment  has  been  in  use  for  a  number  of  jetu-s,  apparently  without 
accident,  and  Dr.  George  King  reports  very  favourably  upon  its  effects. 
It  consists  in  brushing  the  books  over  with  a  saturated  solution  of  rorro- 
sive  sublimate  made  by  constantly  keeping  a  few  Inmps  of  the  poison  at 
the  bottom  of  the  jar  of  alcohol  (presumably  the  ordinary  methylated 
article  which  has  a  strength  of  about  seventy  or  eighty  per  cent.),  so  that 
the  maximum  amount  may  be  absorbed.  Great  care  should  of  course  be 
taken  in  handling  the  corrosive  sublimate  on  account  of  its  exceedingly 
poisonous  nature. 

It  may  be  useful  to  add  that  in  the  Indian  Museum  Library,  where 
the  books  are  kept  in  close-fitting  glass-cases  with  a  few  ounces  of 
naphthaline  upon  each  shelf,  little  or  no  damage  is  caused  by  insect*. 
From  a  note  furnished  by  Mr.  R.  Chapman,  late  Librarian,  it  appears 
that  the  paste  used  in  binding  the  Indian  Museum  books  is  poisoned  by 


lie  Indian  Museum  Notes.  [Vol.111. 

adding-  about  half  an  ounce  of  sulphate  of  copper  to  ench  lb  of  paste, 
while  books  already  infested  are  disinfected  by  shutting  them  up  for  four 
or  five  days  in  a  cloFe-fitting  box  of  loose  naphthaline  with  as  much  of 
this  substance  as  possible  between  the  leaves. 


The  following   insects  found   attacking  groundnut  plants  [Jrachis 

„        -    ^      ,  hypog<Ba)   in  the  neighbourhood  of    Panruti, 

Groundnut  pests,  e      j.i     *        ^  p  -,    , 

bouth  Arcut,  were  forwarded  to  the  Museum 

in  October  1892  by  the  Deputy  Director,  Land  Records  and  Agriculture, 

Madras :  — 

(1)  Mudupuchi, — This  insect  is  said  to  be  the  most  serious  pest. 
It  affects  large  areas  and  materially  arrests  the  growth  of  the 
plant.  A  good  shower  of  rain  appears  to  remove  it.  Further 
■  information  is  promised.  The  specimens  forwarded  comprise 
larvse  and  pupse  of  a  microlepidopterous  insect  which  can- 
not be  determined  precisely  without  an  examination  of  the 
imago. 
{%)  Verpuclii. — This  insect  is  said  to  occur  only  in  isolated  patches, 
and  is  chiefly  injurious  in  times  of  drought.  It  devours  the 
fibrous  roots  of  the  groundnut  plant  and  bites  off  the  end  of 
the  tap  root.  Plants  attacked  by  it  are  killed  outright. 
It  occurs  in  most  fields,  but  is  not  common.  The  Shiyali 
taluq,  where  groundnut  cultivation  is  compai-atively  recent 
and  the  soil  sandy,  is  said  to  be  to  a  great  extent  exempt 
from    it.     The    pupal    case    of    what    would    seem   to  be  a 

,       "  Noctues  moth  was  forwarded  in  connection  with  this  insect, 

but  the  material  is  insufficient  for  the  determination  of  the 
species. 
(8)  Kambilipuchis. — These  insects  are  said  to  appear  in  large  swarms 
in  times  of  drought.  They  pass  en  masse  from  field  to  field 
completely  defoliating  the  plants.  An  imago  was  reared  in 
the  Museum  from  a  pupa  forwarded,  and  proves  to  be  an 
Arctiid  moth  of  the  genus  Aloa.  The  specimen  differs  in 
markings,  and  is  somewhat  smaller  in  size  than  the  typical 
Aloa  lactinea,  Cramer,  but  is  likely  to  be  merely  a  somewhat 
abnormal  representative  of  this  common  defoliating  species. 

(4)  Pachaipulu. — This  insect  is  said  to  devour  the  leaves  of  the 

groundnut   plant,  but  is  usually  rare.     The  material  proved 
insufficient  for  determination. 

(5)  Kalippuchi. — This  insect  is  said   to  defoliate  groundnut  plants 

to  a  small  extent,  also  to  commit  serious  ravages  on  raggi  and 
gingelly  crops.     The  specimen  forwarded  is  an  Acrid  id  grass- 
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hopper  of  the  f^euus  CrotogoHUty  whioh  is  ft  oommoD  pest 

throuijhout  India. 
To  tlie  above  may  be  added  an  insect  known  locally  as  RIapnehi 
reported  as  having  caused  some  very  slight  damage  by  eating  the  leaves 
of  groundnut  plants  in  Villupuram  (South  Arcot)  in  September  189i. 
The  specimens  forwarded  to  the  Museum  by  the  Deputy  Director 
of  Agriculture,  Madras,  consisted  of  Curculionidto  beetles  belonging  to 
a  species  which  seems  to  be  allied  to  the  genus  Episomus.  The  insect  is  as 
yet  undetermined  in  the  Museum  colleution,  and  has  been  sent  to  Europe 
for  furtiier  examination.  (*) 

Specimens  of  an  ant  belonging  to  the  genus  Cremaslogaster  were  pent 

to  the   Museum   in   January   1893  by  Mr.  E.   E. 

Crema$toga,ter  dohr.     Qreeu,  of  Ceylon,  with  the  information  that  it  had 

proved  very  troublesomo  in   cinchona  and    coffee 

plantations.   The  insect  was  forwarded  to  Prof.  A.  Forel,  who  has  kimlly 

examined  it,  and    who  identifies  the  species   as   Crematlogaiter  doArui, 

Mayr,  a  form  which  occurs  throughout  Ceylon,  India,  and  Sumatra. 

The  following  particulars  are  taken  from  an  interesting  note  fur- 
nished by  Mr.  E.  E.  Green  : — The  ants  construct  their  large  dark-brown 
nests — sometimes  more  than  two  feet  in  diameter— on  the  stems  of  the 
cincliona  and  Grevillea  trees,  or  on  the  branch(  s  of  the  coffee,  and  resent 
intnision.  They  have  no  stings,  but  the  bites  they  inflict  are  so  severe 
that  it  is  almost  imi)ossible  for  coolies  to  work  in  the  immediate  neigh- 
bourhood. The  nest  seem  often  to  be  originally  started  around  a  colony  of 
plant  lice,  either  of  the  species  Lccanitim  co/fcee  or  Dactyiopius  adonidnttt. 
The  presence  of  the  ants  causes  a  good  deal  of  damage  to  the  trees,  as  the 
portion  above  where  the  nest  is  situated  often  dies  off,  the  branches  below 
remaining  unaffected.  The  breaking  up  of  a  nest  only  dis{>erses  the 
colony  and  increases  the  evil,  for  in  a  very  short  time  a  number  of 
smaller  uests  take  the  place  of  the  original. 


Amongst  the  Scarabreida  forwarded  to  the  Museum  since  the  issue 

„      .    .,  of  the  last  number  of  these  notes,  may  be  noticed  : — 

Scarabffiititp.  '        " 

(1)  Imagos  of  the  species  Seriea  prniuoxa,  Barm.  (Melolonthini), 
forwarded  in  June  1892  from  Devikulam,  5,000  to  6,000  feet 
in  the  Madura  district  of  the  Madtae  Presidency,  by  Mr. 
A.  W.  Turner.  The  insect  is  reported  to  have  done  a  con- 
siderable amount   of  damage  by  defoliating  coffee  bnshes. 

(')  It  ha«  since  been  utentified  throngh  the  kiiidncM  of  Mom.  Dwbroebert  dm  Log**, 
who  determiiiee  it  is  Kpisomvt  Crtma/m9,  D»j. 
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(2)  Images  of  the  species  Clinteria  conjinis^  Hope,  forwarded  in 
July  1893  by  Mr.  E.  J.  Buck.  The  insect  was  noticed  as 
attacking  peacli  and  apricot  trees  in  Simhi. 


Workers  of  the  ant  Dorylus  longicornis  were  forwarded  in    October 

,,.    „  1892  by  Mr.  E.  E.  Green,  with  a  su^ffestion  that 

Miscellaneous.  •'    .  ^'  ^o 

this  species  might  possibly  be  the  one  referred  to 
on  page  42  of  volume  II  of  these  Notes  as  attacking  potatoes. 

Specimens  of  a  small  red  ant,  which  appears  to  be  identical  with  the 
workers  of  the  species  Monomorium  basale,  Smith  (Myrmecidse),  as  deter- 
mined in  the  Museum  collection,  were  forvrarded  in  April  1893  by  the 
Deputy  Commissioner,  Betul,  Central  Provinces,  with  the  information 
that  they  had  multiplied  to  such  an  extent  in  the  town  of  Badmir  as  to 
have  become  a  great  nuisance  to  the  })eople. 

The  Curculionid  referred  to  in  volume  II,  page  12  of  these  Notes,  as 
attacking  young  opium  plants  in  the  North-West  Provinces,  has  been 
identified  through  the  kindness  of  Mons.  J.  Desbrochers  des  Loges  as 
belonging  to  the  species  Tanymecus  indicus,  Faust.,  MS. 

In  March  1893  imagos  of  the  Dermestid  Anthrenus  vorax,  Water- 
house,  which  has  previously  been  noticed  as  attacking  skins  in  the 
Museum,  were  forwarded  by  Mr.  L.  de  Niceville,  witii  the  information 
that  they  had  proved  destructive  to  some  of  the  fittings  in  railway 
carriages  on  the  Great  Indian  Peninsula  Railway. 

Indeterminable  chrysomelid  larvae  were  forwarded  in  July  1892, 
by  Babu  N.  G.  Mukharji,  as  attacking  potato  plants  in  Berhampore. 
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The  above  figure  represents  the  tiger  beetle  Cicindela  sexpunctafa 
Fabr.,  natural  size.  This  insect  is  referred  to  in  volume  I,  page  59, 
volume  II,  page  148,  and  volume  III,  page  17,  of  these  Notes.     It 


No.  3.]       Miaccllmeoun  Notet/rom  the  Bntumological  Sectioi,.  I  It 

is  a  prcdaocons  spccioc,  and  is  said  to  perrorm  useTnl  semce  m  destroying 

tlio  lioe  sapi'/er  Lcplocorisa  aeufa,  which  does   nn  enormous  amoant  o£ 
damage  to  paddy  {Oryza  safiva)  throughout  India. 


The  above  fignra  represents  the  hu  va  and  imago,  both  somewhat 
piilar^eil,  of  the  Deimestid  yf^f/irioslovia  undttiafa,  Motsch.  Below  the 
ima'^o  art'  much  cnlaijjed  diagrams  of  the  antenna  and  of  the  first,  second 
and  third  pairs  of  logs,  the  latter  numbered  1,  2,  and  3,  respectively. 
The  natural  size  of  the  insect  is  shown  by  hair  lines.  This  species  is 
referred  to  in  these  Notes,  volume  I,  page  61,  volume  II,  page  48,  and 
volume  III,  page  23.  It  is  known  as  Kapra  in  the  Delhi  bazar,  where 
it  is  said  sometimes  to  destroy  as  much  as  six  or  seven  per  cent,  of  wheat 
stored  in  godowns. 


The  above  figure  represents  the  larva  and  imago,  both  enlarged,  also 
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much  magnified  diag-iams  of  tbe  antenna,  and  one  cf  the  legs  of  the 
\)QvmQst\<\.  Anthremes  vorax,  Watei house.  The  natural  size  of  the  insect 
is  shown  l-y  haii'  lines.  This  species  is  referred  to  in  these  JS^otes,  volume 
I,  page  208,  and  volume  III,  page  ]18'.  It  attacks  skins  and  leather 
of  all  kinds,  and  is  a  troublesome  Museum  pest  in  India. 
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The  ahove  figure,  which  is  after  Curti?,  represents  the  larva,  pupa,  and 
imago  of  tlie  Cucujid  Silvanus  sunuainends,  Linn.  Tlie  natural  size  of 
the  in?eet  is  indicated  by  1  air  lines.  Tliis  species  is  referred  to  iti 
the?e  Notes,  volume  I,  page  60,  and  volume  II,  page  148.  It  is  a 
common  warehouse  pes^t  in  India,  where  it  has  been  noticed  as  attacking 
both  diied  fruit  and  also  farinaceous  substances. 


Ihe  above  figure   represents  the  imago  of  the  Cucujid   Lcetnofphlosns 
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pusillus,  Fubr.  The  natural  size  of  the  insect  is  indicated  by  hair  lioei. 
Below  are  fi^iven  enlarged  diagrams  of  the  antenna  and  of  the  first, 
second,  and  tliinl  pairs  of  legs.  The  latter  are  numbered  1,  1,  and  3, 
rcs))ectivoIy.  The  speoies  has  been  i-oportod  as  attacking  ships'  biscuit 
in  Calcutta,  and  socins  to  be  a  common  warehouse  \)Q9i, 


The  above  represents  the  Lucnnid  Lncanut  lunifeff  Hope,  male^ 
natural  size.  This  insect  is  referred  to  in  Yoltime  II,  page  148  of 
these  AoU's.  It  has  bccu  reported  as  destructive  to  oak  trees  in  the 
lliuialayas. 
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The  above  represents  the  Melolonthid^  Jjachnosterna  impressa,  Bnrm., 
in  various  stages  of  development,  all  natural  size,  also  the  side  oE 
the  head  in  the  iniago,  enlarged,  to  show  the  structure  of  the  antenna. 
This  species  has  been  reported  as  extremely  destructive  in  tea  gardens 
in  Sikkim.  It  is  referred  to  in  these  Notes,  volume  I,  page  59,  volume 
II,  page  H9,  and  volume  III,  page  3. 


The  above  is  the  Buprestid  ChrysohotJiris  sexnotata.  Gory,  natural  size. 
Its  larvae  are  said  to  bore  into  sal  timber.  Vide  these  'Notes,  volume  If, 
page  119. 
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The  above  is  a  species  of  Ptinidaj,  probably  belonging  to  the  genns 
SinoTi/lon.  It  has  been  imported  as  tunnelling  into  the  wood  of  the  tree 
Tciwinalia  belerica.  The  figure  shows  the  imago  enlarged,  also  much 
magnified  diagramp  of  the  antenna,  and  first,  second,  and  third  pairs  of 
logs.  The  latter  are  marked  1,  2,  and  S,  respectively.  The  insect  is 
noticed  in  these  Notety  volume  III,  page  22. 


» 


The  above  represents  the  destructive  .  aiuw.  o  lorer   Dinoderut   */»♦ 
{PttHtda).    The  figure  shows   the  imago  enlargeil,  also  much  magni- 
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fied  diagrams  of  ihe  antenna  and  first,  second,  and  tliird  pairs  of  legs, 
the  latter  numbered  1,  2,  and  3,  respectively.  The  natural  size  of  the 
insect  is  shown  by  hair  lines.  The  species  is  referred  to  in  these  Notes, 
volume  I,  page  43,  and  volume  II,  page  150. 


The  above  represents  the  imago  of  the  Ptinid  Bhizopertha  ^^usilla, 
Fabr.,  enlarged,  also  much  magnified  figures  of  the  legs  and  antenna. 
The  natural  size  of  the  specimen  delineated,  which  was  obtained  from 
Sialkot  wheat,  is  indicated  by  a  hair  line.  The  insect  attacks  wheat, 
cholum  seed,  and  other  farinaceous  matter.  It  is  referred  to  in  these 
Notes,  volume  I,  page  60,  and  volume  II,  pages  27  and  150. 


The  above  represents  the  Tenebrionid  Tribolium  ferrvgineum^  Fabr. 
The  figure  shows  the  imago  enlarged,  also  much  magnilied  diagrams  of 
the  antenna  and  first,  second,  and  third  pairs  of  legs,  the  latter  marked 
1,  2,  and  8,  respectively.     The  natural  size  of  the  insect  is  indicated  by 
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liair  linps,  'Rio  spectea  is  a  common  mnponm  and  wart-liouwe  pc»«t  in 
Intlin.  It  is  nierred  to  ix\  thoso  Nola^  volanM  I,  page  60,  and 
volnmo  II,  pago  150. 


The  above  represents  the  imngo  of  a  Canllinrid  beitle,  ivliicl)  hnB 
l>een  reported  ns  attacking  crops  in  Meenit.  It  has  not  yet  l)cen  identi- 
(iixl.     I'he  natural  sire  o£  tlie  insect  is  indicated  by  hair  linos. 


The  above  represents  the  larva  and  pupa,  both  enlarged,  oC  the  Cnr- 
cuUonid  Jpion  strobilanthi,  Desbroch.  The  nntnral  size  of  the  specimens 
is  indicated  by  hair  lines.  This  insect  is  referred  to  in  these  Notetj  volnmo 
II,  pages  32  and  151,  the  imago  l>eing  figured  on  page  32.  It  attacks 
the  plant  Strohilattthus  pectmnfnx  in  Sikkiin. 
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Tlie  above  represents  the  imago  of  the  Curculionid  Asft/cus  lateralUf 
Fabr.,  enlarged,  with  much  naagnified  figure  of  the  antenna.  The  natural 
size  of  the  insect  is  indicated  by  hair  lines.  The  species  is  referred  to 
in  these  Notes,  volume  I,  page  58,  and  volume  II,  page  151.  It  has  been 
reported  as  attacking  various  plants  in  different  parts  of  India. 


The  above  represents  the  Curculionid  Adyciis  chrysochloris,  Wied., 
.natural  size,  with  magnified  figure  of  the  antenna.  This  insect  has  been 
reported  as  attacking  tea  plants  in  Cachar.  It  is  referred  to  in  these 
Notes,  volume  III,  page  99. 
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The  above  represents  the  imago  of  the  Curculionid.5i/>fl^«*  granulafm^ 
Fair.,  natural  size.  This  insect  is  referred  to  in  these  Notes,  volume  II, 
page  151.     Its  larvjB  are  said  to  bore  into  Butea  frondusa  timber. 


The  alove  is  reduced  from  a  figure  in  Mr.  H.  N.  Ridley's  report   on 
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tho  Destrnciion  of  Cocoanut  palms  hy  Beetles,  Singapore,  1889.  It  shows 
tlie  dilapidated  appearance  which  a  cocoanut  estate  presents  when  suffer- 
iiio-  from  the  attack  of  the  beetles  Bhynchophorus  ferrugineus,  Oliv.,  and 
Oryctes  rhinoceros,  Linn.  These  insects  are  referred  to  in  these  Nofes^ 
volume  II,  pages  8,  9,  U9,  and  151,  the  various  stages  of  Rhyncho' 
phorHs  ferrvginens,  Oliv.,  being  figured  in  volume  II,  page  8. 


The  above  rcjiresents  a  species  of  Scolytidse  belonging  to  thj  genus 
Volpgraphns  (allied  to  P.  pnbescens  of  Europe),  which  has  been  reported 
as  tunnelling  into  the  bark  of  Finns  excelsa  trees  in  the  Noi-th-West 
Ilimalayns.  The  figures  show  the  larva  and  imago  enlarged,  also  much 
magnified  diagrams  of  the  antenna  and  legs  of  the  beetle.  The  topmost 
leg  is  the  front  one. 
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The  above  represents  the  imago  of  the  species  Brnchus  cMfiettsh, 
Linn.,  enlarjjed,  also  the  seeds  (natural  size)  o£  various  leguminous 
plants  it  attacks.  The  natural  size  of  the  insect  is  indicated  by  a  hair 
line.  The  species  is  referred  to  in  these  Notes,  volume  I,  page  *2(>i>, 
volume  II,  p^ge  152,  and  volume  III,  page  25. 


The  above  represents  a  beetle  which  has  been  identifird  na  Bruehns 
emarginatus,  Allard.  Var.  The  figure  shows  the  imago  enlarged, 
also  much  magnified  diagrams  of  the  antenna  and  first,  second,  and 
third  pairs  of  logs,  tho  latter  numbered  1,  2,  and  3,  rcsj>ecti\ el y.  The 
insect  attacks  the  seed  of  the  Pistim  sativum  plant.  It  is  referred  to  in 
these  Notes f  volume  I,  page  209,  and  volume  II,  page  152. 
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The  above  represents  the  imago  of  the  loDgicorn  Xylotrechus  qnad- 
rupes,  Chevr.,  both  natural  size  and  enlarged.  Its  larva  does  much 
diimage  by  tunnelling  into  the  stems  of  coffee  bushes.  The  insect  is 
referred  to  in  these  Notes,  volume  I,  page  61,  and  volume  II,  page  153. 
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The  above  represents  a  block  of   sal  timber,  one-seventh  natural  size, 
which  has  been  tunnelled  by  the  larvae  of   the   Longicorn    Plocederus 
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obetnSf  Gahan  =  P.  pedetlriSf  Cotes.     This  insect  is  referred  to  in  these 
Notes,  volume  I,  pages  CO  aud  91,  and  volume  II,  page  153. 


The  above  represents  the  ituago  of  the  Longicorn  Stromatinm  barba- 
turn,  Fahr.,  natural  size.  The  specimens  delineated  were  reared  from 
khair  wood.  The  species  has  also  been  reeorded  as  attac-kin<;  teak  and 
other  timber.  It  is  referred  to  in  these  Notes,  volume  I,  pa<je  59,  and 
Yolumo  II,  pages  12  aud  153. 


The  above  represents  a  worker,  natural  size,  of  the  jungle  honejr  bee 
Apis  dorsata,  Fabr.  This  insect  builds  large  single  combe  in  the  0|)en, 
and  stores  considerable  quantities  of  inferior  honey.  It  is  referred  to 
in  these  Notes,  volume  II,  page  139. 
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The  above  figure,  after  Cameron  (Mem.  Proc,  Manchester  Lit. 
and  Phil.  Soc,  vol.  IV,  1890)  represents  the  Proctotrupid  Flati/ganter 
oryzce^  Cameron,  referred  to  in  these  Notes,  volume  II,  page  156.  The 
natural  size  of  the  insect  is  indicated  by  a  hair  line.  To  the  right  is  a 
much  enlarged  diagram  to  show  the  structure  of  the  antenna. 


The  above  figure  after  Cameron  (Mem.  Proc.  Lit.  Philos.  Soc,  vohime 
IV,  1890)  represents  the  minute  Chalcid  Aphelinus  thece,  Cameron,  re- 
ferred to  in  these  Notes,  volume  II,  page  155.  The  insect  is  less  than 
half  a  millimetre  in  length.  To  the  right  is  a  much  enlarged  diagram 
to  show  the  structure  of  the  antenna. 


No.  3.]       MncelluMou*  Nolei/rom  lUe  Eutomulogieal  SeclioH.  MS 


The  sibove  represents  a  section  of  the  trunk  of  a  young  poplar  tree 
Irom  Haluchistan,  one-tenth  natural  size,  to  show  the  tunnels  made  l»y 
the  lai-vu  of  the  AegeriiJ  moth  Sphecia  ommatiaformis,  Moore.  This 
insect  is  referred  to  in  these  Notes^  vol.  II,  pp.  H  and  156. 


.  The  above  represents  the  larval  case,  natural  size,  of  the  bag  worm 
Bnmeta  cramcri,  Westw.,  which  defoliates  tea  and  other  plants.  Tha 
insect  is  referred  to  in  these  NoUtf  volume  I,  page  204,  and  volaine  II, 
page  157. 
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The  above  represents  the  caterpillar  (natural  size)  o£  the  species 
Spalyria  minor,  Moore,  which  has  been  reported  as  defoliating  various 
plants  in  Burma.  The  insect  is  referred  to  in  these  Notes ,  volume  II, 
page  159,  and  volume  III,  pages  20  and  89.  Figures  of  the  imago, 
male  and  female,  appeared  in  volume  III,  page  89. 
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The  above  itpr'sents  the  ninle  moth,  also  pnit  of  a  leaf  with  piercetJ 
cocoon  both  nntural  size,  cf  the  wild  silk  moth  Aritihala  siiiima,  Moore. 
This  insect  is  referred  to  in  those  NoleSy  volume  II,  page  89.  It  has  fcince 
been  foiwardcd  to  the  Museum  from  Cacliar,  where  it  was  found  attached 
to  the  leaves  of  the  pcepul  tree  {Ficut  religio$a).  The  cocoon  is  glistening 
white  in  colour,  in  shape  and  structure  not  unlike  the  cocoon  of  a  poly- 
vdltine  mulberry  silk  worm,  and  containing  a  good  deal  of  remarkably 
fine  silk. 


The  alwve  represents  the  Noctuid  Z^trr(iiira«^(raM/'<T,Ouen.,  in  various 
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stages  of  'developmentj  all  natural  size.  Tuis  insect  is  referred  to  in 
these  Notes,  volume  I,  page  108^  and  volume  II,  pages  5,  10,  and  160. 
It  has  been  reported  as  destructive  to  various  plants  in  Bengal. 


ih 


The  above  repre?entf3  various  stages  in  the  life  history  of  the  Micro- 
lepidopterons  insect  Euclioptes  indica,  Saunders'  (after  Saunders  figures 
Trans.  Ent.  Soc.,  Lond.,  1850-51).  The  species  was  described  as  defo- 
liating cotton  plants  in  Java,  and  is  likely  also  to  occur  in  India.  It  is 
referred  to  in  these  Notes,  volume  II,  page  162. 


The  above  represents  the  female  imago  enlarged,  of  the  brown 
mosquito  [Culex  pipiens,  Linn.).  This  insect  is  referred  to  in  these 
ISotes,  volume  III,  page      .     The  natural  size  is  indicated  by  a  hair  line. 


NOf  S,  ]      3Ii»celUueou*  Sohs/rom  tke  Rntomul"ifical  Section,  187 


The  above  represents    the    larva   and  pupa,   much   nmgnifiecl,  after 
Gilchrist  of  the  species  Culex  p'tjiiens^  Linn. 
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The  above   is  from  a  drawing   furuished   by  Mr.  E.    K.  Qreen  of 
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Ceylon.  It  represents  the  tea  leaE  miner  Oscinis  tkeae,  Bigot.  The 
following  is  an  explanation  of  the  figure  : — a,  tea  leaf  reduced,  to  show 
the  tunnel  maJe  by  the  larva;  b  and  e,  larvae  enlarged  ;  d,  imago 
enlarged.  The  natural  size  of  the  insect  is  indicated  by  hair  lines. 
The  species  is  referred  to  in  these  Notes,  volume  1,  page  204,  and 
volume  II,  page  165. 


The  above  represents  the  imago  of  the  Miiscid  Rivellia  pers'icce, 
Bigot.  The  larva  of  this  insect  have  been  reported  as  attacking  peaches  in 
Chota  Nagpur.  The  species  was  first  described  in  these  Notes,  volume 
I^  page  192.  Notes  on  its  life,  history  appeared  in  the  same  volume, 
page  195.    The  natural  size  of  the  insect   is  indicated  by  a  hair  line. 


The   above  represents   the  imago  of  the  Tachinid   Cfirj^sops  dispar, 
Fabr.,  which  has  been  reported  as  troublesome  to  cattl ;  in  Baluchistan. 


No.  3-  ]       Miiiceltaneinia  Solen  from  He  Fnloinological  Section,  139 


The  insect   ia   referred  to  in   tliese   Note»,  vol n mo  IT,  pnjre  10.,     Tli« 
natural  size  is  iiidioiittKl  by  liuir  lines. 


The  above  reprosents  apple  twigs,  one-thiid  naliir.nl  size,  from  the 
Nilf]fiii  Hills,  j-howing  the  curious  excrescences  produced  by  the  attack 
of  the  Aphid  Schizonenia  tnnigera,  H.iusmann.  This  insect  is  referifd  to 
in  these  Notes,  volume  I,  page  208,  and  volume  II,  p.nges  13, 52,  and  167. 


The  above  shows  the  result  of  the  attack  of  the  Gn^eu  Fly  Blight 
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Chlorita  flavescens,  Fabr.,  upon  tea  shoots.  All  the  fig-ures  are  drawn  half 
natural  size.  The  sprig  marked  (a)  is  an  ordinary  healthy  tea  siioot,  while 
those  marked  [b)  are  shoots  of  the  same  age  but  suffering  from  the  attack 
of  the  Chlorita,  which  dwarfs  their  growth  and  renders  them  useless  for  tea 
making.    The  insect  is  referred  at  length  in  these  JSuies,  volume  III;  page  9. 
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Tlie  above  reprerents  vnn'ons  stupes  in  the  Hfehinlory  of  the 
common  whito  ant  of  Lower  Hoiigal,  Ter/nestaproianet,  Walker.  The 
first  block  represents  thu  soldier  with  Inrj^e  noandible:),  also  the  worker 
with  small  mnndibles :  the  natural  t-i/c  in  each  case  is  indicated  by  a 
Imir  line.  Tho  second  Mock  r«'pres»nts  the  winged  form  natural  site. 
The  third  block  represents  the  full  grown  larva  with  budding  wings, 
also  the  fertilised  female  after  it  has  dropped  its  wings  and  retntneil  to 
the  ncst^  hut  before  its  abdomen  has  expandi  d  to  any  very  considerable 
extent.  Tho  n.'itnral  size  in  each  case  is  indioated  by  a  iiair  line.  The 
fourth  bloek  represents  the  female,  natural  size,  after  it  has  attained  its 
full  growth  in  the  nest.  The  species  is  referred  to  in  these  Notes,  vol- 
umell,  page  17^,  and  volume  III,  page  2*3, 
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PREFACE. 


In  January  ISOl,  at  the  instance  of  the  Hon.  Mr.  James  Duckin<;hani, 
C.I.K.,  Chairman  of  the  Assam  branch  of  the  Indian  Tea  Associa- 
tion, a  letter  was  aldiessoil  to  the  Trustees  of  the  Indian  Museum  by  the 
(jovernment  of  India,  in  the  Revenue  and  Agricultural  Department, 
suo^gesting  the  desirability  of  publisliinj*  in  a  collected  form  the  informa- 
tion already  brought  together  in  the  Indian  Museum  upon  the  subject 
of  tea  bliifhte.  The  matter  was  favoural)ly  received  by  the  l^rustees, 
and  the  following  report  has  been  drawn  up  under  their  instructions. 

Attention  was  first  directed  to  the  insects  and  mites  which  attack 
the  tea  plant  in  India  by  Mr.  S.  E.  Peal,  then  a  tea  planter  in  the 
Sibsagnr  District  of  Assam,  who  published  a  valaable  paper  on 
"  mosquito  blii?ht  "  in  the  Journal  of  the  Agricultural  and  Horticultural 
Society  of  India,  Vol.  IV,  1873.  Mr.  Peal  described  the  effect  of  mosquito 
blight  and  warned  the  planting  community  of  the  extent  of  the  injury 
likely  to  be  occasioned  by  it.  He  further  ti-aced  the  insect  through  its 
various  stages  of  development  subsequent  to  emergence  from  the  egg. 
In  1881  the  late  Mr.  James  Wood-Mason,  at  that  time  Deputy  Superin- 
tendent of  the  Indian  Museum,  was  deputed  to  Assam  to  investigate 
the  matter.  Mr.  Wood-Mason's  report  appeared  in  1881.  In  it  he 
conlirmed  Mr.  Peal's  observations  on  the  subject  of  mosquito  blight,  and 
added  an  account  of  the  egg  which  he  was  the  first  to  discover.  He 
also  traced  the  mite  popularly  known  as  "red  spider"  through  its  trans- 
formations upon  the  tea  leaf. 

Numerous  other  species  have  since  been  complained  of  by  tea  planters 
as  eaueiiig  injury  to  the  bushes,  and  from  time  to  time  specimens 
have  been  sent  to  the  Indian  Mu&euui  with  inquiries  as  to  their 
indent  ity. 

Some  years  since  the  study  of  the  matter  was  taken  up  by  the  writer 
of  this  note  as  part  of  an  extended  investigation  of  the  insects  which 
attack  crops  generally  in  India.  At  first,  owing  to  the  unarrangod  Con- 
dition of  the  general  entomological  collections  of  the  Indian  Museum, 
very  few  of  the  species  that  were  forwarded  in  connection  with  injury  to 
crops  could  be  determined.  Little  by  little,  however,  the  collections 
have  been  largely  arranged  and  the  identity  of  the  more  im|H>itant 
species  acerlaincd. 
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Tlie  investigation  of  the  habits  and  life-histories  of  the  various 
insects,  iiiclutlinj^  the  whole  practical  side  of  the  question.  Las  had  to  be 
confined  to  what  could  be  ascertained,  without  leaving  the  Museum,  from 
specimens  and  reports  furnished  by  planters  and  other  residents  in  the 
localities  affected.  This  method  of  inquiry  was  very  desirable  in  the 
first  instance  in  order  to  ascertain  the  nature  and  scope  of  the  outbreaks 
which  would  require  investigation.  It  has  been  only  an  initial  step, 
however,  and  taken  by  itself  is  necessarily  inadequate;  The  cordial  co- 
operation of  many  of  those  concerned,  who  have  not  only  made  observa- 
tions themselves  upon  the  lines  suggested  to  them,  but  frequently 
forwarded  living  specimens  in  such  condition  that  they  could  be  kept 
under  observation  in  rearing-cages  in  the  Indian  Museum,  has  enabled 
a  surprising  amount  of  information  to  be  collected.  The  limit  of  useful 
work  to  be  accomplished  through  this  agency  has  now  been  to  a  large 
extent  attained,  and  the  results  arrived  at  require,  for  their  further 
elaboration,  extensive  and  prolonged  investigations  which  can  only  be 
carried  out  effectively  in  the  field,  where  all  the  concomitant  circum- 
stances can  be  inquired  into. 

The  prospect  of  further  advance  is  a  hopeful  one,  provided  means  can 
be  found  of  carrying  on  the  investigation  upon  a  scale  commensurate 
with  its  importance.  Already,  the  information  collected  in  connection 
with  the  habits  and  life-histories  of  many  of  the  species  is  sufficient  to 
indicate  the  possibility  of  adopting  methods  or  treatment  which  have 
done  wonders  in  dealing  with  corresponding  forms  in  other  parts  of  the 
world.  Some  of  these  methods  have  already  been  ex23erimented  upon 
with  promising  results  in  India,  and  are  likely  eventually  to  be  adopted 
upon  a  large  scale.  Others  have  been  sugi;ested,  but  not  yet  taken  up, 
while  a  third  class  have  hitherto  hardly  so  much  as  reached  the  ears  of 
the  preat  majority  of  the  planting  community. 

In  particular  the  insecticides!,  both  liquid  and  gaseous,  and  the 
various  forms  of  apparatus  for  applying  them,  now  in  general  use  in  the 
United  States,  are  worthy  of  special  attention,  while  a  field  is  open  for 
the  cultivation  of  beneficial  parasitic  forms,  seemingly  as  promising  as 
tliat  which  has  yielded  results  of  the  greatest  practical  value  against 
tiuted  scale  in  California. 

The  only  sound  basis  for  investigations  directed  to  the  prevention 
and  mitigation  of  insect  ravages  lies  in  the  careful  study  of  the  habits 
and  life-histories  of  the  species  concerned.  Researches  in  the  field  and 
iu  the  laboratory,  however,  must  not  be  divorced  from  each  other,  but 
must  go  hand  in  hand,  supported  by  practical  experiments  upon  a  scale 
Butlicieut  to  exclude  error.  This  has  been  the  system  adopted  in  the 
United  States  with  the  result  of  saving  a  very  appreciable  portion  of  the 
enormous  damage  previously  caused  by  insect  Wights ;  and  there  is  no 
ai>paient  reason  why  similar  procedure  in  India  should  not  be  produ-.-tivc 
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of  Hiiiitlurly   luo.'ul  results,  o^^pecUlly  wheru  such  valuable  crii|)s  as  t«»^ 
iti(li<;o,  and  coffio  nre  concerned. 

Iho  following  lofort  it  intended  to  sliow  the  stage  which  the  inquiry 
has  roaohed  in  the  case  of  the  lea  plant.  It  has  been  drawn  up  with  a 
view  both  to  facilitito  rcfirence  to  what  tins  ahcndy  b<^en  atcertnined, 
oud  also  to  indicate  ihe  diioctions  in  which  further  research  is  desirable. 

The  record  of  the  inquiries  conducted  in  the  Indian  Museum  has  been 
kept  in  the  paj^es  of  the  ptriodital  Jiuii'iit  Museum  Notes.  The  report, 
therefore,  is  chielly  bafcJ  upon  this  imblication,  supplemented  whore 
possible  from  the  papers  of  other  observers  who  hove  frequently  been 
in  communication  with  the  present  writer  upon  the  subject  of  their 
inquiries. 

Amoiifjst  works  from  which  help  has  been  rectivtd,  ppecial  reference 
may  ho  made  to  an  admirable  series  of  papers  by  Mr.  E.  E.  Gnen, 
<ri<;inally  published  in  nineteen  instalmf'nts  in  the  Cejflou  Independtnl 
in  1880.  Ill  these  papers  Mr.  Green  dt scribes  his  observations  on  a 
number  of  species  which  attack  the  tea  plant  in  Ceylon.  Most  of  the 
insects  ho  desi-ribes  have  also  been  recorded  from  India,  and  are  therefore 
discussed  fully  in  the  following  page-?.  Others  again  have  not  hitherto 
been  recorded  from  India,  so  are  merely  alluded  to  briefly,  the  reader 
being  referred  for  further  particulars  regarding  them  to  Mr.  Green's 
work,  which  should  bo  in  the  hands  of  all  interested  in  the  subject. 

In  his  recent  wotk  on  the  Chemistry  and  Agriculture  of  Tea, 
Calcutta,  1893,  Mr.  M.  K.  Bamber  makes  a  number  of  suggestions, 
many  of  them  of  much  practical  value,  for  dealing  with  the  various 
blights  which  attack  the  tea  plant.  The  chapter  which  he  devotes  to  the 
matter  is  arranged  on  tlio  same  plan  as  that  adopted  in  the  present 
report,  his  remarks,  indeed,  upon  the  entomology  of  the  subject  being  in 
many  cases  trjiuscribed  from  Indian  Museum  Notes.  His  recommenda- 
tious,  therefore,  can  easily  bo  consulted  by  those  concerned  and,  as  his 
work  will  no  doubt  bo  in  the  hands  of  most  Indian  tea  planters,  it  has 
been  considered  unnecessary  to  do  more  than  nfer  to  it  in  this  place. 

[When  not  otlierwiso  acknowledged  the  figures  in  the  following  re- 
port have  been  drawn  from  the  specimens  by  native  artists  in  the  Indian 
Museum,  the  majority  being  the  work  of  Habu  O.  C.  Chuckrabutty. 
Many  of  them  have  previously  nppearid  in  illustration  of  palmers  by  the 
writer  in  the  pages  of  Indian  Museum  Notes.  With  two  exceptions 
the  wood-cuts  have  been  prepared  by  Messrs.  West,  Newman  &  Co.,  of 
London. 

Owing  to  his  absence  from  India  the  writer  has  been  unable  to  revise 
thn  Unal  proofs  of  this  report;  it  is  hoiKil,  however,  that  the  typo- 
graphical errors  which  escape  c«»ri"ection  will  not  be  of  iniinrrtance.] 
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Lachnostema  impressa,  Hmma — (  =  White  grub).  The 
hirva  {i  e,  immature  form)  of  this  insect  is  the  soft,  white,  curved  grub 
shown  in  the  left  hand  bottom  figure.  In  lS91  it  appeared  in  vast 
numbers  in  some  of  the  Darjiling  tea  gardens,  and  made  great  havoo 
nmong  young  tea  plants.  In  one  garden  it  is  reported  {vide  Indian 
Museum  Notes,  Vol.  Ill,  page  3)  to  have  practically  destroyed  100 
acres  of  young  ten  as  fast  as  it  was  planted.  Its  prevalence  in  other 
yenrs  is  shown  by  the  fact  that  in  1883  no  less  than  2,695,000  in- 
dividuals were  collected  and  destroyed  in  the  public  gardens,  Darjiling, 
alone  {vide  Indian  Museum  Noles,  Vol,  I,  page  69). 


From  what  is  known  in  connection  with  the  habits  of  insects  of  the 
same  sub-family  in  other  parts  of  the  world  we  can  be  practically  cer- 
tain that  the  life^history  of  Laekitosterna  impressa  is  somewhat  na 
follows : — 

The  beetle,  a  brown  insect,  depicted  natural  size  in  the  upper  part 
of  the  block,  mates  with  another  individual  of  the  opposite  sex,  but  other* 
wise  almost   exactly   like  itself.     The  female  shortly   afterwards  lays 
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its  I'ggs  on  the  ground.  From  tliese  eg-gs  emerge  small  curved  white 
grubs  armed  with  powerful  jaws  with  which  they  bite  off  the  roots  of 
plants.  These  grubs  never  quit  the  ground.  Tiiey  moult  at  intervals 
and  gradually  grow  bigger  until  th'y  become  of  the  size  shown  in  the 
left  hand  bottom  figure,  or  even  bigger  than  this.  They  tiien  moult 
their  skins  for  the  last  time  and  transform  into  white  motionless 
(jreatures  (or  pupte),  one  of  which  is  depicted,  natural  size,  in  the  right 
hand  bottom  figure.  The  pupa  lies  dormant  for  a  time  in  the  ground, 
and  then  its  skin  splits  down  the  back,  and  out  of  it  emerges  the 
beetle  which  makes  its  way  out  of  the  ground.  The  beetle  flies  about 
lor  a  time  and  perhaps  eats  a  few  leaves,  but  its  chief  object  in  life  is  to 
find  a  mate  and  to  become  the  parent  of  another  generation.  Thus  the 
(drele  goes  on  continuously. 

With  regard  to  the  time  spent  by  the  insect  in  its  various  stages  of 
growth  all  that  we  know  is  as  follows.  A  number  of  nearly  full-grown 
grubs,  sent  to  the  Indian  Museum,  Calc  itta,  from  Darjiling  in  October 
1891,  remained  in  the  earth  at  the  bottom  of  the  breeding-cage  in 
which  they  were  kept,  until  the  following  February,  when  a  beetle 
emerged.  This  shows  that  the  insect  passes  the  cold  weather  in  the 
ground,  for  in  the  moist  warm  climate  of  Calcutta  it  is  certain  to 
develop  at  least  as  fast  as  in  the  hills,  and  possibly  considerably  faster. 
The  beetle  of  a  species  belonging  to  the  same  family  has  been  noticed 
by  the  writer  emerging  in  large  numbers  from  the  ground,  on  the  Cal- 
cutta m2ida»,  ia  the  latter  part  of  the  hot  weather,  so  the  probabilities 
are  that  the  hot  season  is  the  usual  time  for  emergence.  Under  these 
circumstances  the  eggs  wonli  be  likely  to  be  laid  about  the  beginning 
of  the  rainy  season  in  Noithern  India  j  but  this  point  requires  confirma- 
tion. How  long  is  spent  by  the  grubs  in  the  ground  before  they  become 
full  grown  we  do  not  know,  but  the  fact  that  the  European  species 
Melolont ha  vulffaris,  Fabr.,  spends  more  than  three  years  in  this  stage,^ 
while  the  American  species  Macrodactylus  suhspinosus,  Fabr.,  spends  the 
greater  part  of  one  year,^  leads  to  the  supposition  that  an  equally 
long  period  may  be  required  in  India.  Mnch,  no  doubt,  depends  upon 
tlie  climate  of  the  locality ;  for  warmth  and  damp  are  almost  certain  to 
accelerate  development,  whereas  dryness  and  cold  retard  it.  In  any  case, 
a  generation  of  the  insect  is  almost  certain  to  occupy  one  year,  and  it  is 
quite  possible  that  it  takes  two  or  even  three  years  to  complete. 

On  Ceylon  coffee  estates,  where  Melolonthini  larvae  at  one  time 
proved  very  troublesome,  the  only  method  of  treatment  that  seems  to 
have  been  at  all  successful  was  digging  out  the  grubs  by  hand ;  and  this, 
though  very  costly,  was  generally  admitted  to  be  the  most  satisfactory 
method  of  dealing  with  the  pest. 

'  0:iue;-od.  *  PackMrJ. 
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Atteinpts  have  recently  been  made  in  Europe  to  dMtrf>y  tlte  gru1>f 
of  an  allied  iiiBCct  l>y  inoculntin;;;  them  wilb  the  Bpores  of  a  fungoid 
disease  to  which  th^y  arc  subject.  This  metliod  of  treatment,  bowever, 
has  not  hitherto  yielded  any  practical  reHuits,  so  cannot  be  recommended. 
In  the  case  of  a  species  which  attacks  the  roots  of  vines  in  Kiiro|>e, 
bisulphide  of  carbon  U  tiaid  to  have  been  used  with  some  success,  but 
the  writer  is  not  in  a  position  to  say  whether  it  is  iikely  to  be  of  any 
use  in  India.  The  simplest  method  of  applying  it  is  said  to  have  been 
to  make  a  hole  near  the  main  root  of  the  vine  by  forcin<?  a  small  stick 
into  the  earth,  then  to  pour  about  half  a  ItasproJiful  of  bi-'ulphide  of 
carbon  into  the  hole,  and  plug  it  with  eaith  pressed  down  by  the  foot. 

ClIKYSOMKMDiE. 

Diapromorpha  melanopus^  Lacord — (Or.mge  beetle).  Tbi< 
infect  has  leeu  ni)orted  from  Sib>aj,'ar,  Assam,  as  eating  the  sleui;" 
of  tea  shoots,  so  that  they  wither  and  droop  {vide  Indian  Museum 
Notes,  Vol.  I,  p.  106).  It  is  bright  orange  yellow  in  colour,  and  has 
hence  been  dubbed  the  "  Oranoe  beetle." 


The  woov]-cut  shows  the  beetle  as  it  appears  from  above  and  also 
from  the  side,  both  enlarged,  also  much  magnified  diagMms  of  the 
antenna  and  of  one  of  the  legs.  The  size  of  (he  insect  in  nature  i^ 
indicated  by  the  hair  lines  which  show  the  lengtli  measured  from  the 
head  to  the  posterior  portions  of  the  elytra. 

The  species  is  a  common  one  in  In  lia.  The  Indian  Museum  potsossM 
specimens  from  Sikkim,  Sibsagar,  Birbhum,  Murshcdubad,  Suhibganj^ 
Calcutta,  and  Malda.  It  belongs  to  a  fanuly  of  lenf- feeding  beetles,  so  any 
damage  th;it  it  may  do  will  no  doubt  be  of  the  nature  of  defoliation. 
Nothing  seems  to  have  been  recorded  in  India  upon  the  subject  of  its 
transformations.  From  what  is  known  of  other  species  of  the  same 
fanuly,  it  may  be  expected  that  the  eggs  are  laid  upon  the  leaves,  that 
the  larvse  are  active  little  creatures  which  feed  upon  the  foliage,  even* 
tually  transforming,  in  some  siieltered  corner,  into  stationary  pups  from 
which  the  beetles  ultimately  emerge.  These  points,  however,  require 
corroboration.  It  would  be  useful  also  to  ascertain  the  period  speut  by 
tlie  iusect  in  its  various  stages  of  development  at  different  times  of  the 
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year,  the  iiumbei'  of  annual  generations,  and  the  plants  other  than  tea 
which  it  attacks. 

CURCULIONID^. 

Astycus  chrysochlorus,  Wied.  This  beetle  was  sent  to  the 
Indian  Museum  in  April  1892  from  a  lea  garden  in  Caehar,  where  it 
was  supposed  to  have  been  the  cause  of  some  injury  to  the  bushes. 


It  was  said  to  strip  the  young  leaves  off  the  tea  shoots,  but  nothing 
further  is  known  of  its  habits.  The  block  shows  the  beetle,  natural  size, 
with  enhirged  figure  of  its  antenna.  Ihe  insect  is  covered  with  tiny 
scales,  which  give  it  a  light  greenish  lustre. 

LEPIDOPTERA. 

COSSID-S!. 

Zeuzera  COifeaa,  Nietner — (Red  borer^).  The  larva  of  this 
moth  is  a  reddish  grub,  which  tunnels  into  the  stems  not  only  of  tea 
bushes,  but  also  of  coffee  bushes  and  young  sandalwood  trees. 


'  White  borer  of  Hawpson. 


'the  7ea  in»frlit  of  iHtlia.  ^ 

The  figure  siiows  the  motli  nnd  pupa,  also  a  little  piece  of  »lem  c<m- 
taiiiing  a  fiill-«;ro\vu  caleipillar,  and  an  empty  pupal  caw  protruding 
from  the  tunnel,  «■  it  appears  after  the  moth  has  eroer}{ed.  llie  speci. 
mens  from  which  the  li<<;ure8  are  taken  were  reared  in  the  ludiaa 
Museum  from  infested  sandalwood  steins  from  Mysore. 

Caterpillars  thought  to  belong  to  the  same  species  have  been  sent  to 
the  Museum  from  tea  gardens  both  in  Darjiling  and  in  Jorliat. 

The  insect  was  orij;inally  dt'scribed  in  connection  with  coffee  by 
Nietner  in  his  pamphlet  on  the  enemies  of  the  coffee  tree  in  Ceylon, 
1861.  The  folltiwinjj  is  an  extract  from  S,  Grec-n's  edition  of  Kietner's 
work,  page  14  (Colombo,  1880)  :^ 

"  This  insfct  ....  destroys  many  trees,  yonn};  and  old,  the  caterpillar  eating  ont 
Iho  heart :  for  this  ptirpose  it  generally  enters  the  tree  six  or  twelve  inches  from  the 
jrronnil,  asccndiiij;  upwards.  Fortunately  it  is  not  abundant.  It  resembles  the  cater* 
pillar  of  the  goat-moth  of  Kn<;lAiid,  is  two  inches  \on\i,  and  as  thick  as  a  goose-quill, 
nearly  naked,  of  yellovish  colour,  back  red,  head  thoracic,  and  anal  phites  hlaekish  ; 
when  full-grown  the  colours  are  lijjbt  and  dirty.  The  sickly,  drooping  foliage,  and  % 
heap  of  globules  of  conglomerated  wood-dust  at  the  foot  of  a  tree  soon  indieste  that 
the  caterpillar  is  carrying  on  its  destrxictive  work  inside.  1  he  chrysalis  TSsis  three 
months,  and  its  skin  hslf  protrudes  from  the  hole  when  the  moth  escapes,  which  is 
about  February.  'I'ho  moth  measures  1  \"  across  the  wings,  which  are  white,  spotted 
with  steel  blue;  the  upper  ones,  with  one  large  spot  and  numerous  series  of  small  ones, 
placed  in  rows  between  the  nerves ;  the  lower  wings  are  less  spotted.  Thorax  with 
four  spots  near  margin.  Abdomen  variegated  with  bine.  Legs  bine,  second  pair  with 
white  femora,  third  pair  with  white  femora  and  tibiso." 

An  excellent  account  of  the  insect  in  connection  with  tea  has  lately 
been  given  in  a  paper  by  Mr.  E.  E.  Green,  which  appeared  in  the  Ceylon 
Independent.  According  to  Mr.  Green's  observations  it  is  by  no  means 
uncommon  on  tea  estates  in  Ceylon,  though  the  damage  which  it  does  is 
often  ascribed  to  other  causes,  as  the  caterpillar  is  very  completely  con- 
cealed in  the  interior  of  the  stem.  The  female  moth  lays  her  eggs  in 
the  bark,  and  the  young  caterpillars  tunnel  their  way  into  the  heart  of 
the  wood.  They  are  generally  found  in  the  first  instance  in  the  smaller 
twigs,  bnt  as  they  grow  bigger  they  make  their  way  into  the  main 
branches  and  stem,  and  sometimes  kill  young  tea  bushes  down  to  the 
ground.  When  full  grown  they  transform  into  chryfalids  in  the  burrow. 
Mr.  Green  adds  that  the  pret^euce  of  the  insect  may  usually  be  detected 
by  the  heaps  of  sawdust-like  excrement  to  be  found  on  the  ground  under 
the  bush. 

The  chief  points  which  remain  to  be  ascertained  in  connection  with 
the  lifo-history  of  the  insect  are  the  dates  of  emergence  and  the  periods 
of  time  spent  by  it  in  the  egg  and  larval  stages.  In  the  case  of  coffee 
Mr.  Nietner  observed  that  the  moth  emerges  about  February,  and  it  is 
noticeable  that  a  moth  reared  in  the  Indian  Museum  in  \h9i  from 
sandalwood,  forwarded  to  Calcutta  from   M^'sore,   also  emerged  in  tliis 
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month.  Mr.  Green,  however,  notices  that  he  has  f-und  moths  at  several 
other  times  of  the  year  in  Ceylon,  so  it  wonM  appear  that  the  insect  does 
not  invariably  emerge  in  February.  The  European  species  Cossus  ligni" 
perdu,  Fabr.,  which  belongs  to  the  same  family,  is  said  to  spend  as 
much  as  three  years  in  the  larval  stage,  and  it  is  not  unlikely  that 
Zeuzera  coffete  will  prove  to  be  nearly  equally  slow  in  development, 
thougli,  as  a  geneml  rule,  insects  develop  niore  rapidly  in  India  than  in 
liuropt*. 

With  regard  to  remedies,  cutting  out  infested  stems  seems  to  be  the 
most  promising  treatment  that  has  been  suggested,  though  the  damage 
occasioned  aj»pears  to  be  seldom  sulRcient  to  make  this  worth  while.  In 
the  case  of  coffee  bush'^s  Dr.  Bidie  remarks  (Report  on  the  ravages  of  the 
borer  in  coffee  estates,  Madras,  1867):  —**  If  not  much  injured,  the  exter- 
nal  ojiening  should  be  closed  with  a  wooden  ])eg,  which  causes  the  death 
of  the  borer,  and  the  tree  will  then  in  all  probability  recover."  Squirting 
kerosine  oil  into  the  hole  or  hooking  the  grub  out  with  a  barbed  wire 
would  also  be  likely  to  be  effective  in  cases  where  the  trouble  was  worth 
taking, 

NOTODOMTIDJI. 

Zobster  caterjnllars. 

Stauropus  altemus.  Walker.  The  caterpillar  of  this  species 
has  been  recorded  by  Green  as  occasionally  feeding  on  tlie  leaves  of  the 
tea  plant  in  Ceylon.  It  has  also  been  noticed  as  feeding  on  cocoa  and 
Cassia  fistula.  As  in  the  case  of  other  members  of  the  same  family, 
the  caterpillars  are  curious  hump-backed  creatures  with  long  legs. 
Vamber  notices  that  they  are  found  in  Darjiling,  and  as  the  speeies 
is  one  that  occurs  throughout  India,  besides  inhnbitiig  Ceylou,  it  may 
appropriately  be  included  in  the  present  report. 


Thr  Tia  in  Href »  of  JniUa.  1 1 


Tin*  fijrmo,  wliicli  is  lifter  Mooro,  bIiowu  the  iiiolli,  l;ir/:i,  an  I  cocoon, 
:ill  natural  size. 


Tlic  catprpillnr  spins  a  cocoon  amongst  the  leaves,  and  Green  rccorila 
lliat  the  pnj>al  stajrc  lasts  for  two  or  tliroe  wioks.  The  egjirs  are  likely 
to  be  laid  upon  the  tea  plant,  Imt  neillier  the  locality  of  ovi-pOHtloii 
nor  the  nuinUr  of  •generations  in  the  year  seems  as  yet  to  Lave  been 
ascertaincvl. 

LiMACODIDiE. 

LimacoJitlto  caterpillars  (nettle  grubs)  have  been  report«(l  as  attack* 
ing  tea  alike  in  the  Dooars,  As^m,  anil  Ceylon.  They  feed  upon  the 
foliage  and  can  be  recognised  by  their  curious  slug-like  appearance. 
They  are  mostly  brightly  coloured  and  armed  with  nrticaling  spines  which 
arc  capable  of  inlliuting  an  unpleasant  sting.  When  full  {jrown,  the 
caterpillar  forms  :«r<>und  itself  a  curious  potuto-likc  case  which  is  a  very 
characteristic  feature  of  the  family.  Here  it  transforms  into  n  chry- 
salis, from  which,  after  a  period  of  repose,  the  moth  erocrg«>8.  The 
spoiies  hithereto  recorded  as  attacking  the  tea  plant  are  as  foilnws:^ 

(1)  Thosea  (Miresa^  cotesi,  Swinhoe.  Pupal  cases  very  similar 
to  those  of  tliis  species,  but  insufTicient  for  precise  identification,  were 
sent  to  the  Indian  Museum  in  October  1889  from  a  tea  garden  in  the 
Dooars  where  they  had  been  found  upon  tea  bushes. 

The  spccicit  itself  was  afterwards  dcscribnl  by  Colonel  Swinhoe  from 
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motlis  ri'ared  in  the  Indian  Museum  from  caterpillars  forwarded  from 
Diirrang-  in  January  1891.  In  Durrang  the  caterpillars  were  reported 
as  having-  defoliated  tea  bushes  and  when  full  grown  descended  to  the 
ground  to  pupate.  Children  had  been  employed  to  hand-pick  the  cater- 
pillars, but  the  insect  had  proved  too  numerous  to  be  dealt  with  success- 
fully in  this  way.  Some  difficulty  also  was  experienced  in  hand-picking 
owing  to  the  stinging  spines  with  which  the  caterpillars  were  armed. 


The  figure  shows  the  male,  female  moths,  also  the  empty  pupal  case, 
all  natural  size,  drawn  from  specimens  reared  in  the  Indian  Museum. 
The  pupal  case  is  de}>icted  with  the  upper  portion  pushed  up,  like  an 
open  lid,  as  it  a))pear8  after  the  moth  has  emerged. 

With  regard  to  the  times  of  emergence,  all  that  has  yet  been 
observed  is  as  follows: — Full-grown  caterpillars,  sent  to  the  Indian 
Museum  from  Durrang  in  January,  transformed  into  pupae  the  same 
month,  moths  emerging  on  26th  January.  From  its  activity  in  tlie 
coldest  month  of  the  year  and  the  short  period  spent  in  the  pupal  stage, 
the  insect  would  seem  likely  to  pass  through  a  number  of  generations  in 
the  year,  but  more  extended  observations  are  required. 

Parasa  lepida,  Moore.  This  species  has  been  recorded  by  Green  as 
attacking  tea  in  Ceylon.  It  has  previously  been  noticed,  under  the 
name  Limacode%  gracma,  by  Nietner  as  defoliating  coffee  bushes  in 
the  same  island.  It  has  also  been  reared  in  the  Indian  Museum  from 
caterpillars  found  feeding  upon  mulberry  leaves  in  Calcutta.  The 
Museum  further  possesses  specimens  from  Kanchi.  The  insect  has  also 
been  recorded  from  Java,  so  is  probably  widely  distributed. 

In  the  case  of  the  specimens  reared  in  the  Indian  Museum,  the  cater- 
pillars were  found  in  September,  but  the  moth  did  not  emerge  until 
June  in  the  following  year,  the  intervening  eight  months  being  spent 
in  the  pupal  case.  This  long  period  of  hybernation  does  not  appear  to  be 
an  invariable  feature  of  the  life-history  of  the  species,  for  Nietner* 
writing  in  connection  with  Ceylon,  observes  "  the   chrysalis  rests   from 
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the  middle  of  August  to  the  middle  of  October."  A  probable  foppOMo 
tion  is  that  the  insect  pnsses  through  several  generations  in  the  year, 
the  length  of  time  spent  in  the  chrysalis  stago  being  liable  to  prutraction 
when  warmth  or  moisture,  or  huth,  are  defioiont. 

The  fact  that  Nictner  only  records  the  presence  of  the  oat4rpillari 
upon  Ceylon  coffee  hushes  between  the  months  of  June  and  August 
points  to  the  |)08sibility  of  at  least  occasional  hybernation  even  in  that 
island. 


The  figure  above,  which  is  after  Moore,  represents  the  maleautl  female 
uioth,  also  the  cntorpillnr,  all  natural  size.  The  moths  are  brownish  in 
colour  with  bright  green  markings.  The  caterpillar  is  greenish  with 
mauve  stripes ;  the  sting  which  its  spines  are  capable  of  inflicting  is 
described  by  Green  as  rather  more  intense  than  that  of  the  cummon 
nettle.  The  cocoon  is  purplish  in  colour  and  is  usually  attached  to  the 
plant.  Green  describes  the  eggs  as  oval  and  almost  transparent;  he 
found  them  in  mass;.'8  of  from  fifteen  to  twenty  on  the  back  of  the  le;if 
overlapping  each  other  like  the  scab's  of  a  fish. 

Psych iD.K--(J9/^  wormi). 

Several  species  of  Psychida)  attack  tea.  The  caterpillars,  which  are 
popularly  known  as  "bag  wonns/'  may  be  recognised  by  the  cuiious 
little  cases  of  sticks  or  leaves  which  they  carry  about  upon  their  backs. 
They  injure  the  tea  plant  by  eating  up  the  foliage.  The  caterpillar 
enlarges  its  case  from  time  to  time  as  it  grows  bigger.  When  full 
grown  it  fastens  its  cafe  with  silken  strands  on  to  some  twig  or  leaf.  It 
then  closes  up  the  entrance  in  front  and,  after  turning  completely  round 
upon  itself  insMo  the  case,  so  that  its  hea^l  comes  where  its  tail  had  pre> 
viously  lain,  it  moults  its  skin  for  the  last  lime  and  transforms  into  a 
pup;i  (=: chrysalis).     After  resting  for  a  while,  the  puira,  which  is  armed 
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with  curious  baekwmd  set  spines  for  the  i)Urpose,  works  for  itself  an 
oieninfj  in  the  loose  end  of  tlie  cnse.  The  pupal  skin  then  cracks  and 
the  sexually  mature  insect  emergi-s.  The  female  is  a  degraded  \vin<>les8 
grub  which  nevtr  quits  the  case.  The  lUJile  is  an  active  winged  moth 
which  flies  rapidly  about  and  mates  with  the  female  as  she  lies  inside 
the  case.  After  mating,  the  male  dies  and  the  female  proceeds  to  lay 
her  numerous  eggs  inside  the  case. 

The  treatment  that  teems  to  be  generally  adopteil  upon  tea  gardens 
is  that  of  collt'cting  the  cases  by  hand.  As  the  eggs  are  laid  inside  the 
case,  it  is  necessary  to  collect  not  only  those  which  have  caterpi'lars 
inside  them,  but  also  the  old  and  api arently  (iead  cases;  for  otherwise 
there  will  be  fear  of  leaving  cases  full  of  live  eggs  from  which  young 
caterpillars  may  afterwards  emerge  in  great  numbers.  As  the  female 
is  incapable  of  flight,  the  only  way  that  the  insect  sja-f-ads  is  by  the 
caterpillars,  which  are  very  active,  crawling  from  bush  to  \mA\.  The 
evil,  therefore,  can  easily  be  kept  in  check  by  a  vigilance  in  picking  olF 
the  caterpillars. 

A  small  trench  with  a  streak  of  coal-tar  at  the  bottom  is  liKely  to 
be  sufiicient  to  prevent  the  insects  from  invading  a  garden  frctin  tlio 
neighbouring  jungle.  This  they  are  always  liable  to  do,  for  most  of 
the  species  feed  upon  numerous  other  plants  besides  tea.  Ihe  species 
hitherto  recorded  as  attacking  tea  are  as  follows  : — 

Eumeta  crameri,  Westw.  Caterpillars  of  this  species  have  bcon 
sent  to  the  Indian  jNIuseum  on  several  tccasions  from  tea  gardens  alike 
in  Sikkim  and  Assam. 


The  illscct  has  also  been  recorded  by  Green  as  feeding  upon  loth 
tea  and  coffee  bushes  in  Ceylon. 

The  cases,  ehowu  uatiil'al  siKe  in  the  figure,  are  like  miniature  fagots 
of  sticks.  The  most  remarkable  feature  ftljout  the  caterpillars  is  theif 
eJstraordinal-y  vitality.  Indeed,  they  will  withstand  an  amount  of  rou-^h 
handling  which  would  be  fatal  to  the  Iftrvce  of  almost  atty  other  group 
of  Lepidoptera.  The  point  is  an  imioitant  one  to  remember  in  consider' 
ing  how  beet  to  dinpoee  of  what  are  broXtght  in  by  coolicu. 
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The  chiff  poiiiU  in  connection  witli  ilie  inject  wliich  remain  to  bo 
apceitainod  are  tlic  number  of  p>neniti<*n8  in  tliu  year  and  the  pcriuds 
pussed  in  tlie  vnrio«i8  stti^os  of  devtdu|>ment. 

Eumeta  sikkima,  Moore.  A  very  complete  and  interest  in*? 
account  <f  this  iiigrcL  luis  been  f|^i von  in  the  pages  of  Indian  Jl/u^eitm 
Sottt  by  Mr.  (».  C.  Dudgoon,  who  found  the  Giterpiilars  very  |^>nerally 
upon  t&l  and  IcfS  often  upon  tea  in  the  Darjilin^^  diftrict. 


The  n<jrniv,  uhich  hns  hccn  lakin  fiorr.  f|  coin  ens  prr^Ketited  lo  the 
Iiuliiu  Mui-oum  by  Mr.  Dudgeon,  hhows : — (I)  themalo  mothj  (2)  the 
di'^radod  windless  fdmalu  as  slie  appears  when  taken  out  of  the  case  j 
(•1)  tho  larval  case  ill  which  Iho  female  pai^Ses  her  ixistettce ;  (4)  tlic  larval 
ease  of  tho  male,  with  pupal  tkin  protruding  from  which  tho  male  niolli 
has  omerj^id.     The  ligUres  tire  all  nolurnl  sike. 

The  rollowinjr  is  an  extract  from  Mri  Dud«,'(on'8  paperi— 

"Tie  luiViv  cu.crge  about  lie  lt>t  of  April  fh>iu  rg^'S  Iftid  at  the  brgitttiing  of 
Starch  in  the  (>iiiiio  year.  Tliis  in  tie  firot  biOod  of  the  j«sr,  but  tlo  otlirfs  Ju  m>t 
fuP.dW  in  nil)-  rcgiilnrity,  and  it  1  an  lotn  impoiriblo  for  nie  tu  ascettaiii  bow  luanr 
briKnU  tbcro  aro,  as  tlic  lirxit  iind  piipir  are  foutid  in  nil  stajreS  throngbout  tbe  rains. 
L.irvtu   when  first  en:ergcd  are  about  t>tK»sixt(>rntb  of  an  ibeb  in  length.     L'otout 
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reddish  brown.  Heads  Lirge,  mandibles  strong.  Body  cylindrical,  tapering  towards  the 
tail  end.  Pectoral  legs  large,  long,  and  very  powerful ;  abdominal  legs  seen  perfectly 
through  magnifying  •.'lass,  serai-developed,  ten  in  number,  including  anal  lo;^s.  Pec- 
toral segments  dorsaUy  covered  with  a  light  brown  shell-like  covering.  They  do  not 
seem  to  utilise  the  old  cocoon  in  the  construction  of  their  own  cases,  and  walk  about 
for  days  with  the  abdominal  segments  always  held  perpendicular  to  tlie  rest  of  the 
body.  Some  form  cases  about  the  third  or  fourtli  day  from  bits  of  moss  and  bark  of 
sal  trees  on  the  leaves  of  which  they  feed,  but  they  constantly  desert  their  cases  at 
first.  The  larva  feeds  on  the  young  leaves  of  the  trees  at  this  stage,  but  afterwards 
seems  almost  to  prefer  tlie  old  and  tough  ones.  The  larva  never  leaves  its  case  after  it 
has  once  begun  to  enlarge  it,  which  it  does  by  adding  small  bits  of  moss,  leaves, 
flowers,  stalks,  and  in  one  case  the  elytra  of  a  beetle  was  used.  The  mouth  of  tlie  caso 
is  always  made  flexible,  so  that  when  alarmed  the  iustct  can  draw  in  its  head  and  the 
mouth  of  its  case  as  well." 

Cases  of  a  Psychid,  which  may  perhaps  belong  to  the  same  species, 
were  sent  to  the  Museum  in  1888  from  Kanchi,  wliere  tliey  were  said  to 
appear  chiefly  in  November  and  to  infest  tea,  sal,  and  otlier  plants.  The 
material  in  this  case  was  insufficient  for  the  absolute  identification  of  the 
species. 

Amatissa  consorta,  Tempi.  This  insect  was  sent  to  the  Museum 
as  responsible  for  a  good  deal  of  damage  to  tea  in  the  Darjiling  district  in 
the  e«irly  part  of  tlie  rains  of  1893. 


The  sjecimens  received  in  June  were  larvtc,  but   both  males   and 
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females  emerc^ed  in  the  Museum  before  the  rainy  season  was  Tar  advanced, 
80  the  iteriod  pnBsed  in  the  pupal  stage  must  be  comparatively  short. 

Several  specimens  of  an  Ichneumonid  parasite,  olso  a  single  Tachinid 
parasite,  emerged  in  the  rraring-cago  in  which  the  caterpillars  were  kept 
in  the  Museum.  These  parasites  have  not  yet  been  precisely  determined, 
but  they  both  belong  to  groups  of  insects  which  lay  their  egg9  upon 
caterpillars.  From  what  has  been  observed  in  the  case  of  other  species 
we  know  that  the  grubs  which  emerge  from  these  egg^  out  their  way 
into  the  caterpillar's  body.  Their  victim  may  drag  on  a  weary  existence 
for  some  time  afterwards,  but  invariably  perishes  in  the  end,  without  leav- 
ing offHpring.  The  point  is  interesting  as  it  shows  that  even  the  tough 
case  in  which  the  bag  worm  encloses  itself  is  not  sufficient  to  ensure  it 
from  the  attack  of  these  parasite  forms,  which,  as  will  be  shown  under 
the  heading  of  Dasychira  thwaUe^ii^  have  a  wonderful  i-ffect  in  keeping 
down  some  defoliating  species  of  Lepidoptera  in  India. 

The  block  shows — (1)  Adult  male  of  Amatista  comorta;  (2)  its  larval 
case  with  empty  pupal  skin  protruding  ;  (3)  Tachinid  parasite ;  (4)  Ich- 
neumonid parasite. 

The  figures  are  all  drawn  natural  size. 

Govisana  bipars,  Walker.  An  insect  thought  to  belong  to  this 
species  has  been  recorded  by  Dudgeon  as  feeding  upon  the  tea  plant  in 
Darjiling.  Dudgeon  noticed  that  it  completely  strips  the  tea  bushes  it 
feeds  on,  and  often  kills  them  by  taking  off  the  bark  to  make  its  case. 
The  figure  is  Irom  a  specimen  of  the  male  moth  presented  to  the  Indian 
Museum  by  Mr.  Dudgeon. 


Pottscript. — A  qnantity  of  live  ^ierpUlar  in  rarions  stages  of  development,  which 
are  tlionght  to  belong  to  the  species  Qovuana  bipart,  Walker,  have  just  been  leeeived 
from  a  tea  garden  in  Assam  where  they  are  said  to  have  killed  a  number  of  bosbts 
down  to  the  ground  by  eatiug  o£E  the  bark— 28th  Maroh  189-1. 

Babula  sp.  Bamber  notices  a  caterpillar  of  this  genus  which 
"  builds  for  itself  a  conical  case  from  the  epidermis  of  the  leaves  on 
which  it  lives."  He  adds — "  I  have  only  seen  it  on  a  few  bushes  in 
Assam,  but  these  it  completely  defoliated,  being  present  on  the  bushes 
throughout  the  whole  season  and  preventing  their  flushing."     The  insect 
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may    not   improbably    belong   to   the   species    Bahula    groiei,    Moore 
{^= Acanthopsyche  moorei,  Hampson),  figured  below. 


The  figure  to  tbe  left  represents  the  male  moth,  that  to  the  right  its 
larval  case  with  empty  pupal  skin  protruding.  The  figures  are  taken 
from  specimens  reared  upon  Lagerstrosmia  indiea  leaves  in  the  Indian 
Museum.     The  species  has  also  been  recorded  as  feeding  upon  babui. 

BOMBYCES,    VARIOUS  FAMILIES. 

Dasychira  sp.  Caterpillars  and  cocoons  of  a  species  BasycTiirat 
refened  to  in  Indian  Museum  Notes  urder  the  spaeific  name  of  Dasy- 
ehira  thwaitesii,  Moore,  were  sent  to  the  Indian  Museum  in  February 
18H6  from  a  tea  garden  in  the  Dooars  where  they  were  said  to  have 
caused  serious  damage  by  feeding  upon  the  leaves.  The  insect  is  thought 
to  be  identical  with  a  species  previously  recorded  by  Fisher  as  having 
defoliated  a  large  area  of  sal  trees  in  the  Dooars  in  October  1878,  where 
it  al«o  attacked  tea  and  other  plants.* 

The  caterpillar  is  covered  with  hair  and  has  four  thick  tufts  on  the 
back  which  give  it  a  somewhat  characteristic  appearance.  When  full 
grown  it  spins  itself  up  between  the  leaves  of  the  tea  plant  in  a  scanty 
coeoon  composed  chiefly  of  its  own  hair,  which  appears  to  be  very  easily 
detaciied.  Here  it  transforms  into  a  chrysalis.  In  the  case  of  the 
February  generation,  which  was  the  one  kept  under  observation  in  the 
Indian  Museum,  the  insect  remained  in  the  cocoon  for  rather  less  than  a 

*  SeQ  Indian  Museum  Notes^  Vol,  I,  p.  29. 
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fortnij^ht.     The  number  of  p^enerntions  in  the  year  and  the  time  ipent 
in  each  of  then)  hns  not  yet  been  nscertained. 


Tiie  figure  above  shows— (1)  the  male  moth;  (2)  the  female  moth  } 
(5)  the  cocoon  partially  enveloped  in  a  tea  leaf ;  (4)  the  chrysalis  as  it 
appears  when  extracted  from  the  cocoon  ;  (5)  the  caterpillar ;— all  natural 
fdze. 

The  most  remarkable  feature  noticed  about  the  insect  was  the  extent 
to  which  it  suffered  from  parasites.  The  number  of  live  caterpillars  and 
cocoons  forwarded  to  the  Museum  was  considerable,  but  so  great  was 
the  mortality  among  them  from  this  cause  that  very  few  moths  could 
be  reared.  On  the  other  hand,  large  numbers  of  Tachioid  flus  emer«,'pd 
in  the  breeding-cage,  also  two  species  of  Chalcidse.  The  Taohinid  flies 
have  been  referred  to  the  two  species  Trycolyga  hombycis,  Bpcher,  nnd 
Masieera  dasychirx,^  Wulp.  The  Chalcidsff  have  been  identifittd  as 
Chaleia  euploea,  Westw.,  and  Perilampus  ip. 

Both  the  Tachinid  flies  and  also  Chalcii  enplcea  are  practically  certain 
to  attack  the  caterpillar.  In  the  case  of  the  Penlampui  there  is  some 
doubt;  indeed,  from  oliservations  made  by  fioward  in  America  upon  other 
species  of  the  same  genus,  it  is  probable  that  the  insect  is  parasitic,  not 
upon  the  caterpillar,  but  npon  the  Tachinee.     The  question  of  the  habits 

'  Ot  the  four  adult  speciniciiB  pre»erved  in  the  Indian  ]kia»eom,  three  appear  to 
b«Iongto  the  specie*  Trjfcoljuga  bombyeit,  Becber,  and  one  to  the  tpociM  limtietra  tfsjy* 
tkira,  Wulp. 
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of  the  Perilampus  is  an  interesting  one,  though  the  insect  has  not  yet 
been  found  in  sufficient  numbers  to  be  of  any  practical  importance. 


The  wood-cut  to  the  left  shows  Chalcis  euploea  enlarged ;  that  to 
the  right  shows  the  Perilampus,  also  enlarged.  The  natural  size  in  each 
case  is  indicated  by  hair  lines. 

The  most  important  parasites  are  undoubtedly  the  Tachinid  flies, 
which  would  seem  to  act  as  a  most  effectual  natural  check  upon  the 
multiplication  of  this  and  other  defoliating  caterpillars  in  India.  Their 
history  requires  very  careful  working  out,  as  there  are  two  forms  con- 
cerned which  superficially  are  almost  indistinguishable  from  each  other, 
though  the  specialist  in  Holland,  to  whom  they  have  been  submitted, 
looks  upon  them  as  representing  separate  species.  The  point  is  an  im- 
portant one  to  investigate,  as  one  of  the  two  species  [viz.,  Trycolyga 
lombycis,  Becher)  is  the  well-known  silk-worm  fly  which  is  very  destruc- 
tive to  silk-worms  in  Murshedabad  and  elsewhere  in  Bengal. 


The  figure  above  shows  Trycolyga  bomhycis  on  three  stages  of  develop- 
ment, all  natural  size.  To  the  left  is  the  full-grown  larva  (maggot),  in 
the  middle  is  the  pupal  case,  and  to  the  right  is  the  sexually  mature  fly. 
The  habits  of  Trycolyga  lombycis,  as  observed  in  the  silk  districts,*  are 
briefly  as  follows  : — The  fly  lays  its  eggs,  one  at  a  time,  on  the  bodies  of 
the  caterpillars.  One  fly  is  therefore  able  to  infect  a  large  number  of 
caterpillars.  The  egg  hatches  a  few  hours  after  it  is  laid,  and  out  of  it 
creeps  a  tiny  maggot  which  bores  its  way  into  the  body  of  the  cater- 
pillar.    Here  it  lives  and  grows,  feeding  on  the  fatty  tissues  of  its  host 


*  See  Indian  Museum  Notes,  Vol.  T,  p.  83. 
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for  about  a  week.  The  caterpillar  in  the  meantime  livee  on  and  may 
even  spin  itself  up  into  a  cocoon.  Whon  full  |?rown,  the  maggot,  whidi 
now  looks  much  like  a  g^rain  of  boiled  rice,  endowed  with  movement,  cute 
its  way  out  of  the  caterpillar's  body  and  crawls  down  to  the  ground, 
where  it  buries  itself.  In  cutting  its  way  out  of  the  caterpillar's 
body  it  inflicts  such  severe  injury  that  the  caterpillar  invariably  dies. 
In  the  ground  the  map^ot  transforms  into  a  pupa  enclosed  in  the  brown 
bean-shnpcd  case  shown  in  the  figure.  In  this  statc^  in  warm  weather,  it 
remains  inactive  for  about  a  fortnight,  the  pupal  case  then  cracks  and 
oat  of  it  emerges  a  full-grown  winged  fly  which  seeks  a  mate  and  becomes 
in  a  few  days  the  parent  of  another  generation.  The  period  spent  in  the 
different  stages  of  growth  varies  according  to  the  time  of  year,  the  pupal 
stage  in  particular  being  said  to  be  protracted,  in  the  cold  weather,  to 
some  months,  during  which  period  the  insect  hybemates. 

Suggestions  have  been  made  for  importing  the  siik-worm  fly  from 
the  silk  districts,  in  cases  where  defoliating  caterpillars  have  multiplied 
excessively,  and  the  experiment  would  seem  to  be  well  worth  trying, 
though  its  success  must  depend  lar<,^ely  upon  the  question,  which  has 
not  yet  been  sufliciently  investigated,  of  the  relative  importance  of  the 
part  played  by  this  particular  species  amongst  the  numerous  forms  which 
attack  caterpillars  in  India.  From  recent  observations,  now  in  course  of 
publication  in  the  periodical  Indian  Museum  Notes,  it  appears  that  Try- 
coli/ga  bombycis  attacks  such  different  caterpillars  as  the  mulberry  silk- 
worm, the  eri  silk-worm,  the  tea  Dasyckira,  and  Olene  mendosa,  Hiibn. 
In  the  case  of  tiie  mulberry  silk-worm,  we  know  that  a  very  few  flies, 
when  allowed  unimpeded  access,  are  able  rapidly  to  destroy  a  very  largo 
number  of  caterpillars.  Indeed,  so  much  is  this  the  case  that  the  doors 
and  windows  in  Bengal  silk-rearing  establishments  have  to  be  carefully 
protected  by  screens  in  order  to  keep  out  the  flies.  "Where  this  precau- 
tion is  not  taken,  the  silk-worms  are  liable  to  be  destroyed  almost  whole- 
sale. Mukerji  recounts  how,  upon  one  occasion,  the  fly  destroyed  ninety 
per  cent,  of  a  lot  of  silk  caterpillars  he  was  rearing  in  Berhampore,  and 
his  experience  is  a  common  one.  It  remains  to  be  seen  to  what  extent 
it  can  he  turned  to  practical  account. 

Chalcis  euplosa  is  likely  to  attack  the  caterpillar  in  a  manner  very 
similar  to  that  adopted  by  Trycolyga  lomhycie,  the  only  point  of  much 
practical  importance  in  which  it  is  likely  to  differ,  being  in  the  place  of 
pupation,  for  Chalcidco  larvce  often  pupate  in,  or  close  to,  the  body  oC 
their  victim,  instead  of  sheltering  themselves  in  the  ground  as  is  the  case 
with  Tacbinte.  The  precise  habits  in  this  instance  have  yet  to  be  ascer- 
tained by  actual  observation. 

Olene  mendosa,  Hilbn.— (c=2>affr/ltra  mendoea,  Hamp.)  Cater- 
pillars of  this  species  were  sent  to  the  Museum  in  February  1890  from 
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Darjilingf,  where   they  were   said  to   feed  upon  tea  bushes.     The  figure 
shows  the  female  moth,  also  the  caterpillar,  both  natural  size. 


The  figure  of  the  moth  is  from  a  specimen  reared  in  the  Indian 
Museum,  that  of  the  caterpillar  is  after  Moore.  The  male  moth  is  a 
brownish  creature  not  unlike  the  female,  but  differs  in  being  very  consi- 
derably smaller  and  in  having  pectinated  antennae.  The  caterpillar  is 
covered  with  hair.  One  of  the  specimens  sent  to  the  Museum  was 
found  to  be  parasitized  t^  the  Tachinid  Tri/colt/ga  honibycis,  Becher. 
No  further  information  has  \  ee  1  obtained,  but  the  insect  is  likely  to  have 
very  similar  habits  to  the  Daij'hira  sp.  described  above. 

Undetermined  hair-covered  caterpillar.  The  j)recise 
identity  of  this  insect  has  not  yet  been  ascertained.  The  following  ex- 
tract from  a  note  by  the  writer  {Indian  Museum  Notes,  Vol.  Ill,  page 
2  )  gives  all  that  has  yet  been  recorded  about  it :— ^ 

"  In  April  1891  specimens  were  furnished  by  Messrs.  Andrew  Yule  &  Co.  of  an 
insect  which  had  proved  destructive  to  tea  {Camellia  theifera)  in  the  Jorhat  district 
of  Assam.  The  manager  of  one  of  the  gardens  wrote  that  he  had  been  gettmg  twenty- 
five  2-maund  bags  of  these  caterpillars  picked  off  the  bushes  daily,  but  that  in  spite 
of  all  his  efforts  they  seemed  rather  to  increase  in  numbers.  They  stripped  the  leaves 
and  the  bark  of  the  bushes  to  such  an  extent  as  in  some  cases  to  kill  the  plants.  The 
manager  added  that  during  the  ten  years  he  had  been  in  the  district  he  had  never  seen 
Buch  a  visitation,  and  that  his  coolie  sirdars,  some  of  whom  had  been  over  twenty  years 
on  the  garden,  could  not  remember  the  like.  The  specimens  that  were  forwarded 
were  found  to  be  the  larvse  of  a  Bombyces  moth  which  is  thought  to  belong  to  the 
family  Arctiidse.  The  insect  does  not  appear  to  have  been  previously  sent  to  the 
Museum  as  attacking  tea,  and  it  cannot  be  identified  precisely  without  an  examma- 
tien  of  the  moth  into  which  the  caterpillar  transforms." 

Andracatrilochoides,  Moore.  The  caterpillars  of  this  species 
{r=A^  Oijjunctata,  Hairpsou)  were  reported  iu  1893  as  doing  a  good  deal 
of  damage  by  defoliating  tea  bushes  both  in   Cachar  and  Jorhat.     The 
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fil^ura  show.^  the  moth,  tho  catterpillnr   and  the  cocoon,  all   nttural  •iz0 
from  Bpi'cimens  forwarded  to  the  lu'lifin  ^fll-"l|TT^  : — 


^       I 

The  first  specimens  that  reached  the  Indian  Museum  were  forward- 
ed from  Cachar  in  January  1893.  The  insect  cuntintied  prevalent  in 
Cachar  for  some  time  subsequent  to  this  date,  and  was  again  sent  to  the 
Museum  in  Sept'Mnher  1893  from  Jorhat.  In  Cnoliar,  according  to  the 
information  forwarded,  the  bu-h«?s  that  were  attacked  were  not  situat* 
ed  in  blocks,  but  \yere  scattered  here  and  there  through  the  tea.  In 
many  oases  they  were  said  to  have  been  completely  defoliated,  and  the 
nature  of  the  damage  that  was  occasioned  may  be  judged  from  the  fact 
that  in  one  garden  alone  in  Caihar,  in  the  six  months  ending  May  1893, 
it  was  found  worth  while  to  spend  some  fifteen  hundred  rupees  in 
employing  coolies  to  pick  the  insects  off  the  bushes.  In  this  case  no  less 
than  sixty-nine  and  a  half  maunds  weight  of  caterpillars  were  said  to 
have  been  destroyed — a  goodly  quantity  when  it  is  remembered  how 
voracious  is  the  appetite  of  each  individual  insect. 

Moths  emerged  in  the  Museum  in  March  and  from  caterpillars 
received  in  Febriiary  from  Cachar.  From  caterpillars  again,  forwarded 
to  the  Museum  from  Jorhat  in  September,  moths  emerged  in  October. 
This  would  seem  to  indicate  that  development  goes  on  throughout  botU 
the  rainy  season  and  the  cold  weather,  the  number  of  generations  in  the 
year  being,  no  doubt,  numerous.  The  cocoon  is  a  loose  silken  structuro 
attached  to  the  twigs  of  the  tea  plant,  so  in  habits  the  insect  is  likely 
to  resemble  the  Das^ckira  described  above. 

Gbomitabs. 

In  July  1890  an  obscure  Geometrid  caterpillar  was  forwarded  to 
the  Indian  Museum  from  Nowgong,  Assam,  where  it  was  said  to  have 
been  attacking  tea  bushes.  The  material  furnished  was  insufficient 
for  the  precipe  identification  of  the  species,  and  as  the  insect  has  not 
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subsequently  been  complained  of,  it  is  not  likely  to  be  of   very  much 
importance. 


The  figure  shows  the  caterpillar,  natural  size.  The  specimen  was 
kept  for  some  time  in  alcohol  before  the  drawing  was  made,  so  tbe  figure 
is  not  a  very  satisfactory  one,  though  it  gives  the  essential  features  of 
the  insect. 

Caterpillars  of  the  group  Geometres  can  be  recognised  by  their  pecu- 
liar mode  of  progression.  They  have  the  anterior  pairs  of  prologs  rudi- 
mentary and  the  remainder  set  far  back,  while  the  body  is  slender  and 
elongated.  Owing  to  this  peculiar  structure  they  are  able  to  step  along 
with  considerable  rapidity,  by  holding  the  ground  first  with  the  little 
jointed  legs  (A),  at  the  front  end  of  the  body  and  then  with  the  prolegs 
(B),  at  the  posterior  end,  while  they  alternately  hump  up  their  bodies  and 
stretch  them  out  to  their  full  extent.  Geometres  caterpillars  are  on  this 
account  popularly  known  as  loopers.  They  all  feed  upon  leaves.  "When 
full  grown,  the  caterpillar  transforms  into  a  chrysalid  whence  the  moth 
afterwards  emerges.  The  moths  of  the  various  species  are  very  different 
from  each  other  in  appearance,  but  most  of  them  are  slender  creatures 
with  large  weak  wings.  The  males  have  flat  comb-shaped  antennse,  the 
females  have  slender  thread-like  antennse.  The  species  which  feeds  upon 
tea  has  yet  to  be  determined  and  traced  through  the  various  stages  of  its 
development. 

NOCTUES. 

AgTOtis  Suffusa,  Fabr,  This  cosmopolitan  insect  is  one  of  a 
number  of  allied  species  which  do  much  damage  to  crops  in  all  parts  of 
the  world. 

It  has  been  recorded  by  Green  as  attacking  young  tea  plants  in 
Ceylon,  where  its  caterpillar  is  known  as  "  black  grub."  It  has  not  actu- 
ally been  sent  to  the  Indian  Museum  in  this  connection  from  any  Indian 
tea  garden,  but  it  has  frequently  been  reared  by  the  writer  from  cater- 
pillars sent  to  the  Museum  as  attacking  other  crops  in  India,  and  it  repre- 
sents a  group  of  insects  with  one  or  more  of  which  the  Indian  tea  planter 
is  very  likely  to  be  troubled.  It  has  been  reported  as  attacking  various 
crop  plants    in    Kurseong,  Jessore,  Murshidabad,  Tipperah,  Ghazipur, 
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Katelif^arh  and  Hehar,  and  as  specimens  have  also  been  oaptnred  by  ento- 
mologists  in  Kulu,  Solun,  Sikkim,  Calcutta,  Mliow,  Poona,  and  QuettA 
there  can  be  no  doubt  about  its  prevalence  throughout  India. 


The  figure  shows  the  moth,  and  the  full-grown  caterpillar,  both 
natural  size,  the  former  from  a  specimen  in  the  Indian  Museum,  the  latter 
after  lUley.  The  caterpillar  is  a  soft  dark-coloured  grub  which  lives  in  a 
hole  in  the  ground  in  the  day*time  and  sallies  out  at  night  to  feed  upon 
young  plants  which  it  bites  off  close  to  the  ground. 

Green  notices  that  a  single  caterpillar  will  sometimes  cut  of!  as  many 
as  twelve  young  tea  plants  in  one  night,  the  severed  stems  being  left 
lying  about  where  they  fall.  It  will  thus  be  seen  that  the  insect  is  capa* 
ble  of  doing  a  good  deal  of  damage. 

Like  other  "  cut  worms"  the  caterpillar  of  Agrotis  auffusa,  when  full 
grown,  transforms  into  a  chrysalis  in  the  ground.  From  this  chrysalis 
the  moth  afterwards  emerges  ready  to  mate  and  lays  its  eg^s.  The 
insect  has  been  very  carefully  studied  in  Anaerica  by  Dr.  C.  V,  Kiley, 
United  States  Kntomologist,  who  writes  iu  one  of  his  reports  : — 

"  The  eggs  are  laid  in  small  batches,  and  often  in  two  or  three  layers,  eoTered 
sparsely  with  long  scales  from  tie  abdomeD  of  the  femalo  moth.  They  are  pala- 
folvous  in  colour,  and  nearly  spherical  in  shape,  the  base  being  somewhat  flattened. 
The  polar  ribs  are  not  very  distinct,  and  the  crown  is  small  These  e^s  we  have 
found  laid  on  peach  and  sycamore  leaves,  upon  which  the  larvse  do  not  feed.  The 
larva  in  the  first  stage  is  also  a  semi-looper,  the  front  prdegs  being  atrophied.  The 
species  is  parasitized  by  Tachinidtc,  which  wo  have  often  bred  from  it." 

In  Behar  opium  fields  the  caterpillar  has  been  reported  as  chiefly 
prevalent  between  November  and  March,  the  moth  being  common 
from  the  beginning  of  February  until  the  beginning  of  March.  A 
caterpillar,  forwarded  to  the  Indian  Museum  in  May  1869  from  Kur- 
seong,  transformed  into  a  pujia  on  17th  May  and  emerged  as  a  moth  on 
it8th  May.     A  moth  again  emerged  in  one  of  the  Museum  rearing-oages 
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in  March  1890  from  caterpillars  forwarded  from  Oudh  the  same  year. 
The  Museum  also  possesses  a  moth  from  Jessore  dated  September.  It 
may  be  coucluded  that  in  Northern  India  the  insect  goes  through  several 
generations  in  the  course  of  the  year.  The  precise  habits  in  this  ruspect, 
however,  have  yet  to  be  observed  in  connection  with  tea. 

Digging  the  caterpillars  out  by  hand  or  flooding  them  out  oC  their 
burrows  with  water  and  then  collecting  them  seem  to  be  the  most  satis- 
factory methods  of  dealing  with  the  pest. 

According  to  Scott,  who  observed  the  insect  in  poppy-fields  in  Behar 
betweeu  the  years  1874  and  1878,  the  cultivator  goes  round  his  poppy- 
plot  in  the  morning,  armed  with  a  spade,  with  which  he  digs  out  the 
caterpillar  wherever  he  sees  the  protruding  leaves  and  stalks  which 
mark  the  creature^s  burrow.  Irrigation  also  is  employed  to  bring  the 
caterpillars  to  the  surface,  where  thsy  are  fed  upon  by  crows,  mynas, 
starlings,  cattle  egrets  and  other  birds,  though  these  creatures  are  not 
sufficient  by  themselves  to  keep  down  the  number  of  the  insect,  Scott 
adds  that  the  pest  can  easily  be  checked  by  dusting  the  plants  over  a 
few  times  in  the  evenings  with  a  mixture  of  quicklime  and  ashes,  but 
he  notices  that  the  cultivators  generally  do  not  resort  to  this  method. 

Achsea  melicerte,  Drury.  The  caterpillar  of  this  moth  was  re-, 
ported  from  Dehra  Dun  in  August  1892  as  doing  some  damage  to  tea. 
It  first  appeared  in  the  early  part  of  the  rainy  season  on  the  tallow  tree 
{Sapium  sebi/erum),  and  seems  only  to  have  attacked  the  tea  plant  to 
save  itself  from  starvation  after  all  the  leaves  on  the  tallow  trees  had 
been  devoured. 

The  species  has  been  sent  to  the  Indian  Museum  on  numerous  occa- 
sions as  attacking  a  variety  of  crops  in  India,  and  as  it  has  also  been 
recorded  as  occurring  in  the  Malay  Archipelago  and  in  Australia,  its 
range  must  be  extensive.  Its  principal  food  plant  in  India  appears  to 
be  castor  oil,  which  it  often  completely  defoliates.  It  is  said  to  pupate 
in  the  leaf,  and  the  fact  that  caterpillars  have  reached  the  Indian 
Museum  in  such  different  seasons  as  January,  July,  August,  and 
September,  makes  it  likely  that  a  number  of  generations  are  gone 
through  in   tlie   course  of  the  year.     In  the  rainy  season  in  Dehra  Dun 
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the  caterpillar  »taf^  wat  soid  to  liave  occupied  from  fifteen  to  tireoty 
days,  Nvliilt;  about  teu  days  were  spent  in  the  pupul  stage. 


-0^ 


r^ 


Ji      ^^ 


The  figure  shows  the  moth  and  caterpillar^  both  natural  size. 

MiCKOLEPIDOPTBRA. 

Gracilaria  theivora,  Wlsm.  This  spcciee  was  originally  de- 
scribed by  Lord  Walsingham  in  the  pag-es  of  Indian  Museum  NUe* 
from  specimens  furnished  to  the  Indian  Museum  by  Mr.  E.  E.  Greeu, 
who  reared  them  from  caterpilhirs  which  he  found  mining  the  leaves 
of  the  tea  plant  in  Ceylon* 


/ 


\ 


The  figure,  which  is  after  Walsingham,  shows  the  moth  much 
enlarged.  The  natural  size  is  indicated  by  hair  lines.  The  insect  ia 
not  known  to  do  any  appreciable  damage  in  Ceylon,  and  has  not  yet 
been  recorded  from  India. 

The  following  summary  of  its  habits,  as  observed  by  Mr.  Green, 
is  reproduced  from  Indian  MuseutH  Notet,  Vol.  II,  page  50 : — 

"  The  egg  is  laid  ou  the  underside  of  a  yonng  leaf,  generally  ou  a  jroang  bosh.  On 
the  hatching  of  the  cg(7,  the  young  caterpillar  mines  the  leaf,  the  mine  being  viaible  oa 
the  oiulerside  only  and  tormiuatiug  iu  a  small  pocket  formed  by  the  folding  over  of  the 
edge  of  the  leaf.    Here  the  caterpillar  sheds  its  skin,  and,  this  done,  it  proceeds  to  roll 
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the  leaf  together,  so  as  to  form  a  shelter  in  which  it  lives  for  the  remainder  of  its  larval 
life,  feeding  upon  the  substance  of  the  leaf.  When  full  fed,  it  is  about  three-eighths  of  an 
inch  in  length,  and  yellowish  or  greenish  in  colour,  "with  a  few  short  bristles  scattered 
over  its  body.  The  chrysalis  is  formed  in  a  flat  silken  cocoon  on  the  leaf,  the  pupal  stage 
lasting  about  two  weeks.  The  caterpillar  is  attacked  by  minute  Ichuenmonidse,  besides 
being  often  drowned  in  wet  weather  by  the  water  that  accumulates  in  the  roUed-up 
leaf." 

Pandemis  (?  Capua)  menciana,  Walker  {=Caccecia  sp,, 
Green).  The  caterpillar  of  this  minute  moth  has  been  recorded  by  Green 
as  doing  a  good  deal  of  damage  in  Ceylon  tea  gardens.  It  has  not  yet 
been  authoritatively  recorded  from  India,  but  Bamber  notices  the  pres- 
ence of  an  insect  which  may  perhaps  belong  to  the  same  species. 

According  to  Green's  observations,  as  published  in  the  Ceylon 
Independent,  the  caterpillar,  which  is  a  yellowish  creature,  when  full 
grown  about  three  quarters  of  an  inch  in  length,  feeds  upon  the  young 
leaves.  It  twists  up  the  leaves  and  spins  them  together  with  a  silken 
web,  thus  rendering  the  shoots  unsuitable  for  tea-making.  When  full 
grown,  the  caterpillar  transforms  into  a  chrysalis  in  a  silken  shelter 
which  it  spins  for  itself  between  two  leaves.  From  the  chrysalis  emerges 
a  minute  brownish  moth  with  the  bell-shaped  wings  characteristic  of 
the  group  Tortrices. 

DIPTERA. 

Oscinis  these,  Bigot,  MS. — {  =  Agromyza  (?)  sp.,  Green).  This 
minute  two-winged  fly  was  discovered  by  Mr.  E.  E.  Green,  who  traced  it 
through  its  various  stages  of  development  in  Ceylon,  where  its  larva 
mines  the  leaf  of  the  tea  bush.  It  is  not  known  to  have  done  any  appre- 
ciable damage  in  Ceylon  and  has  not  yet  been  recorded  from  India. 

According  to  Mr.  Green's  observations,  as  recorded  in  the  pages  of 
the  Ceylon  Independent,  the  egg  is  laid  upon  the  leaf.  The  larva, 
a  minute  yellowish  maggot,  burrows  into  the  tissue  of  the  leaf,  leaving 
a  sinuous  tunnel  easily  visible  from  the  exterior.  When  full  grown,  it 
pupates  at  the  end  of  its  tunnel,  and  emerges  after  a  few  days  in  the 
form  of  the  adult  fly.  Mr.  Green  notices  that  the  insect  is  subject  to 
the  attack  of  a  minute  hymenopterous  parasite. 

RHYNCHOTA. 

Capsid^, 

Helopeltis  theivora,  Waterhouse— (=Zr.  theiovora,  Moore,  as 
quoted  by  Wood- Mason).  This  insect  does  a  great  deal  of  damgae  to 
tea.  It  chiefly  attacks  the  tender  leaves  which  are  the  ones  used  in  tea- 
making,  and  as  it  affects  wide  areas,  it  is  a  formidable  enemy  to  the  tea 
trade.     When  full  grown,  it  has  much  superficial  resemblance  to  the 
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mosquito,  and  is  hence  generally  known  as  "  Mofquito  Wiglit."  It  in»y 
1)0  distinguished  at  a  glance  by  its  knobbed  scutellar  spine  which  ha« 
been  appropriately  compared  to  a  minute  drumstick  sticking  out  from 
the  middle  of  its  back. 


I 


The  figures,  which  are  taken  from  specimens  in  the  Indian  Museum 
collection  from  Assam,  show  the  larva  in  two  stages  of  development, 
also  the  winged  form,  all  much  enlarged.  Ihe  natural  size  in  each  case 
is  indicated  by  hair  lines. 

Attention  was  first  directed  to  the  insect  by  Mr.  S.  E.  Peal,  who 
published  a  valuable  paper  upon  it  in  the  Journal  of  the  Agricultural 
and  Horticultural  Society  of  India  ( Vol.  IV,  1878 ),  with  excellent 
figures,  illustrating  both  the  various  stages  of  the  insect  after  leaving  the 
egg,  and  also  the  damage  done  by  it  to  the  tea  bush.  The  method  of 
ovipoeition  was  first  described  by  the  late  Mr.  J.  Wood-Mason,  whose 
report  appeared  in  1884>.  Further  light  upon  the  habits  of  the  insect  is 
afforded  by  some  valuable  communication  to  Indian  Mutenm  Notet  from 
Messrs,  Harcourt  and  Dudgeun ;  while  for  information  relating  to  the 
practical  side  of  the  question,  the  writer  i»  also  indebted  to  a  review  of 
the  genus  Helopeltis  by  the  late  Mr.  £.  T.  Atkinson. 

The  insect   injures  the  tea  bush   by   sucking  up   the  juice  with  its 

proboscis,  which  it  inserts  into  tissue  of  the 
The  nature  of  the  damage.         ,     «  i.     •      xl  ai    i.    iu  •* 

leaf  much  in  the   way   that  the  mosquito 

sucks  blood.     The  following  extract  from    Peal's   paper,  as  quoted  in 
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Wood-Mason*s  report,  gives  an  excellent  account  oE  the  nature  of  the 
damage  in  Assam  :  — 

"  The  general  view  of  tbe  tea  is  that  the  shoots  are  all  brown,  withered,  and  in  fact 
dead,  and  the  tea  presents  a  generally  brown  look,  instead  of  the  bright  healthy  green 
that  is  usual. 

"  On  examining  a  tree  so  affected,  if  the  blight  has  only  recently  affected  it,  the 
appearance  is  very  different  from  that  of  a  tree  which  has  suffered  some  time.  In  the 
former  case,  the  general  growth  and  tbe  look  is  normal,  but  the  youngest  shoots  and  tips 
are  more  or  less  spotted  with  brown,  the  size  of  the  spots  varying  with  the  age  of  the 
insect.  If  tbe  bug  is  very  young,  the  punctures  are  close  and  minute,  and  the  discolora- 
tions  coalescent;  but  if  it  is  full  grown,  the  spots  are  larger,  say  an  eighth  of  an  inch  in 
diameter.  Again,  if  the  punctures  are  recent,  the  colour  is  pale  brown  and  darkest  at  the 
edges  J  but  if  one  or  two  or  more  days  old,  tbe  spots  are  dark  brown  verging  on  black, 
the  entire  leaf  curling  up  and  withering  completely  if  they  are  close. 

"  In  the  case  of  a  tree  that  has  suffered  some  time  and  severely,  the  symptoms  are 
often  less  visible  at  first  glance ;  the  dead  leaves  have  mostly  fallen  off,  and  the  minute 
shoots  at  the  leaf-axils  alone  show  the  damage,  and  all  are  dry  and  dead  ;  there  is  less 
dead  leaf  showing,  and  in  its  place  we  find  dead  '  tips  '  everywhere. 

•*  A  more  careful  study  will  often  show  a  still  more  unpleasant  fact— t.c,  that  ere  it 
ceased  entirely  to  shoot  out,  the  tree  had  made  many  efforts  to  grovr,  all  of  which  had  been 
rendered  abortive;  and  a  branch  that  has  not  yielded  one  single  leaf  or  tip  will  present  all 
the  appearance  of  having  been  very  severely  and  persistently  plucked. 

"  On  the  tips  of  the  young  vigorous  shoot  being  punctured,  it  has  died  as  certainly  as 
if  nipped  off,  and  tbe  eyes  below  in  the  leaf-axils  shoot  out  vigorously  ;  and  ere  the  bug 
can  do  serious  damage,  one  or  two  shoots  have  attained  some  size  and  carry  several  leaves; 
but  as  the  insects  increase  in  size,  these  tips  again  are  attacked  and  other  shoots  start  from 
other  eyes,  though  attaining  a  less  vigorous  growth,  and  in  a  short  time  we  have  a  regular 
« broom,'  where  not  one  leaf  or  tip  has  been  taken  by  us,  but  has  been  killed  off  or  sucked 
dry  by  the  bug  alone  :  drawings  of  such  I  send  herewith  to  illustrate.  When  this  is  the 
case,  gro^vth  will  have  come  to  a  complete  standstill,  as  every  shoot  requires  from  (say) 
forty  to  fifty  days  to  mature  from  an  eye  to  be  fit  to  pluck.  We  may  say  the  trees  are  shut 
up  for  about  two  entire  months  at  least ;  and  it  is  specially  unfortunate  that  this  takes  place 
usually  about  mid-season,  and  when  we  should  be  doing  our  very  best.  I  do  not  state  that 
the  entire  garden  is  thus  affected  at  once,  or  we  should  soon  see  tea  itself  at  a  standstill, 
but  that  the  particular  patches  and  trees  most  blighted  are  so  as  before  stated.  It  is 
difficult  to  tell  what  part  will  be  attacked  this  year  or  next :  all  places  seem  pretty  equally 
liable  to  blight,  and,  unless  very  bad  indeed,  it  is  seldom  seen,  as  yet,  over  an  entire 
garden  at  once  ;  but  that  this  will  be  the  normal  state  eventually,  I  do  not  doubt.  The 
recovery  of  the  tree  is  slow,  unless  pruned,  and  then  is  about  as  bad  as  the  disease,  as  far 
as  our  outturn  of  crop  is  concerned." 

According  to  a  summary  of  Harcourt's  notes  on  mosquito  blight  in 
the  Darjiling  district,  as  given  in  Indian  Museum  Notes,  Vol.  II,  p.  48, 
the  blight  does  not  ascend  above  an  elevation  of  about  4,500  feet,  and 
most  of  the  damage  is  done  in  the  Terai,  tea  planted  on  black  sandy 
soil  appearing  to  be  particularly  attacked.  Gardens  are  often  affected 
to  the  extent  of  closing  the  crop  earlier  than  usual  and  considerably 
lessening  the  outturn. 

Helopeltis  theivora  belongs   to   a   group   of  insects   which  do  not 
The  life-history  of  the  insect.      P^^^  through  an  inactive    pupal    stage.     Ac 

cording  to  Harcourt,    the  eggs   are  about 
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3\  of  an  inch  in  lenjfth  and  very  slender.  When  first  laid,  they 
are  hard  and  white  in  colour,  but  they  become  red  before  hatchinj,'. 
The  larva  feeds  like  its  parents  upon  the  young  tea-»hooti,  and  Harcourt 
notices  that  it  becomes  full  grown  in  nbout  a  week  after  emerjfing  from 
the  egg.  Horcourt  adds  that  it  lias  the  characteristic  bog-like  o<1our,  and 
that  the  only  animal  be  has  noticed  to  attack  it  is  a  small  spider.  In  his 
report  referred  to  above,  Wood-Mason  describe*  the  female  a«  "  provided 
with  a  serrated  oviposition,  of  the  shape  and  sharpness  of  a  sabre,  where- 
with  to  pierce  holes  iu  the  soft  tissues  of  the  plant  for  the  reception  of 
her  eggs."     He  writes :  — 

**  Tbe  female  deposiu  her  eggs  tinglj  in  the  sobitance  of  the  tenderett  thooU  of  the 
plAot,  in  the  internode$  or  portions  of  tlie  stem  between  tbe  pekoe  and  tbe  two  or  three 
leaves  succeeding  from  above  downwards,  and  in  tlie  budii  developed  in  tbe  niil«a  of 
plucked  leaves  and  in  the  pwrts  thereabout  ....  the  presence  and  position 
of  each  egg  is  fioin  the  first  indicated  on  the  exterior  by  two  unequally  long,  glistening, 
white,  biistle-like  prolongations   of    the  shell,    and    later   by   discoloration   of   the  point 

pierced The   respiratory   processes   of    the  egg-shell  so   cloeely  resemble   tbe 

fine  pubescence  which  clothes  tbe  surface  of  the  shoots  a«  to  be  quite  indistinguished  from 
it  by  the  unaided  eye,  and,  to  eyes  unaccustomed  to  zoological  work,   even  with  tbe  aid  of 

an  ordinary    lens In  order    that    the   reader    may   form   some   idea   of    tbe 

number  of  the  egga,  I  may  state  that  on  one  occcasioi:  I  counted  more  than  forty  eggs  in 
twelve  shoots  taken  consecutively  and  at  random  from  a  plucker's  basket,  and  that  on 
another  occasion  I  selected  and  plucked  from  one  bush  of  a  plot  of  tea,  which  was  only 
moderately  blighted,  four  shoots  with  one  or  more  eggs  iu  each.  The  females  appear 
instinctively  to  avoid  puncturing  the  shoots  or  the  parts  of  tbe  sboota  in  which  they  lay 
their  eggs,  for  one  can  rarely  find  eggs  ou  badly-injured  sboots." 

The  method  of  oviposition  has  since  been  carefully  observed  by 
Dndgeon,  who  has  worked  independently  in  Darjiling.  His  results,  as 
communicated  to  Indian  Museum  Notes,  confirm  in  the  main  those  quoted 
above  from  Wood-Mason,  who  worked  in  Assam,  and  show  conclusively 
that  little  weight  need  be  attached  to  the  supposed  discovery  by  lees 
skilled  observers  of  other  methods  of  de|)08iting  the  ^gs. 

The  chief  points  which  remain  to  he  ascertained  ia  connection  with 
the  life-history  of  the  insect  are  the  lenyth  of  time  passtd  in  the 
various  stages  of  development  at  different  periods  of  tbe  year,  and  the 
method  of  hybernation,  also  the  extent  to  which  plants  other  than  tea 
are  liable  to  harbour  the  insect. 

In  1881,  when  Wood-Mason  visited  Assam,  he  found  that  tbe  China 
variety  of  tea  was  alone  attacked,  the  indigenous  variety  being  un- 
touched. He  also  reported  that  he  had  been  unable  to  find  the  insect 
either  upon  the  weeds  of  tea  gardens  or  on  the  vegetation  of  uncleared 
and  waste  lands  in  the  immediate  vicinity.  Dudgeon,  again,  has  shown 
conclusively  that  an  insect  which  attacks  the  shrub  Maeta  indica  in 
Darjiling,  is  totally  distinct  from  mosquito  blight,  though  it  is  liable 
to  he    mistaken  for  the  latter  on  account  of  the  resemblance  between 
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the  marks  left  upon  leaves  by  the  two  forms.  Under  these  eircnmstances 
the  reports  which  frequently  appear  of  the  finding-  of  mosquito  blight 
upon  plants  other  than  tea  must  be  received  with  caution.  It  is 
worthy  of  note,  however,  that  a  species  of  Helopeltis  so  nearly  allied  to 
Helopeltis  theivora  as  to  have  been  considered,  by  so  competent  an 
observer  as  the  late  Mr.  E.  T.  Atkinson,  to  be  but  a  variety  of  this 
species,  were  forwarded  to  the  Indian  Museum  in  January  1888  from 
Munghu,  Sikkim,  where  they  had  been  found  on  cinchona.  Again,  the 
species  Helopeltis  antonii,  Sign.,  which  Wood-Mason  notices  is  so  closely 
allied  to  the  Assam  form  as  to  have  been  considered  by  no  less  an 
authority  than  the  late  Professor  Westwood  to  be  only  a  variety  of  it, 
has  been  reported  by  Dr.  Trimen  as  having  "caused  much  alarm  by  its 
depredations  on  cacao  and  cinchona  plantations'*  in  Ceylon.*  Under 
these  circumstances  the  subject  would  seem  to  require  further  investiga- 
tion, as  it  has  an  important  bearing  upon  the  question,  \«hich  has  not 
yet  been  satisfactorily  settled,  of  what  becomes  of  the  insect  when 
off  the  tea. 

Owing  to  finding  the  eggs  of  the  insect  on  the  young  shoots,  Wood- 
Mason  suggested  the  vigorous  and  unremit- 
Eemedies.  ..  if-  <»    ^i       Ti-    i  ,    ■. 

tmg  plucking   or   the   blighted   portions  of 

bushes  as  likely  to  mitigate  the  evil.  This  treatment  would  no  doubt  tend 
to  be  beneficial,  but  cannot  be  looked  upon  as  complete  in  itself,  for 
Dudgeon  has  since  shown  that  the  eggs  are  largely  to  be  found  upon 
the  portion  of  the  green  shoot  which  is  passed  over  by  the  leaf-pluckers 
as  too  hard  for  manufacture  into  tea. 

The  following  account  of  what  was  actually  done  upon  a  tea  garden 
in  Dibrugarh  is  quoted  from  a  report  by  the  Manager,  published,  without 
date,  as  an  appendix  to  Atkinson's  paper  in  Indian  Museum  Notes,  Vol,  I, 
page  185  : — 

"  Now  to  reply  to  your  inquiries  about  what  we  did  to  get  rid  of  the  '  Mosquitoes.* 
To  begin  with,  before  we  stopped  plucking  last  year,  and  while  the  blight  was  at  its  worst 
(about  September  and  October),  T  started  cutting  down  a  '  belt '  of  iuiigle  80  yards  wide 
all  round  the  edge  of  the  garden  5  this  '  belt'  was  completed  about  the  same  time  as  the 
pruning  of  the  garden  was  finished  (the  end  of  February  this  was) :  well,  then  I  commenced 
lighting  fires  all  over  the  place ;  in  the  tea  the  prunings  were  being  reduced  to 
ashes  as  rapidly  as  the  cut-down  jungle  in  the  belt  was  being  burnt  up;  by  the 
middle  of  March  I  finished  all  the  burning  I  wanted  to  do,  and  then  every  soul  was  put 
on  to  hoe  round  the  bushes,  talce  away  all  stale  earth  from  near  the  stumps  of  the 
plants,  and  fillin  fresh  earth.  The  pruning  I  went  in  for  last  cold  weather  was  most 
severe  :  the  whole  of  the  garden  nearly  was  cut  down  to  within  eight  inches  of  the 
ground  ;  all  knotty  and  gnarled  wood  was  removed,  and  nothing  but  straight  wood  left. 
During  the  pruning,  immediately  following  up  the  pruners  were  gangs  of  women  and 
children  armed  with  small  knives  whose  only  work  was  to  rid  the  hushes  of  evert/  leaf 
and  small  twig.    To  protect  the  plants  from  the  flames  (while  the  prunings  were  being 

'  Vide  Nature,  Vol.  XXX,  p.  634  (1884).   - 
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burnt)  a  drain  fifteen  InchM  deep  by  a  foot  wide  waa  ntada  in  eteiy  altcroata  row  of  tea, 
and  into  thla  the  pruning  Uavti,  ife.,  from  round  about  wore  c«refully  bruihod  befort 
being  »ot  aligbt  to. 

"  Up  to  date  not  a  trace  of  the  blijtht  ia  to  be  »e*n  %  Ihii  tinio  la«t  year  aboot  100 
acres  (or  more)  were  complftoly  mined ;  the  tea  U  lookintr  aa  healthy  and  nice,  and 
growth  ia  ai  viporou*  as  thouKh  the  plnnta  b»d  never  been  blighted.  80  aucceMful  bare 
we  been  so  far  in  conibnting  this  de»tructivo  post,  that  1  am  convinoed  now  we  will  not  ba 
troubled  with  it  nt  all  this  season,  and  that  we  will  make  our  8  to  8i  maoDdt  an  acr« 
agninst  a  miserable  4  mnunds  an  acre  last  season  ! 

"  The  theory  of  letting  tea  ran  has  been  tried  without  the  slightest  signa  of  doing  any 
good,  for  the  simplo  reason  the  bushes  can't  And  trot*'/  run  !  Boshea  that  I  left  alone 
during  the  time  months  (middle  of  April  to  middle  of  July)  were,  if  anything,  tmaller 
at  end  of  this  period  than  at  oouimencemont  of  it,  because  not  a  vestige  of  growth  bad 
been  made  during;  the  whole  of  this  time,  and  the  long  healthy  shoots  (chiefly  in  the 
very  centre,  therefore  the  tnllp»t  part  of  the  bu»h)  died  gradnally  down  to  the  parent 
stem.  I  have  measured  some  of  these  dead  flhoota  occasionally  and  have  found  them  in 
•ome  oaaea  to  be  over  18*  long. 

••  The  dhoots  that  I  have  found  to  so  die  down  have  always  been  of  this  year's  growth, 
v««.|  those  shooting  out  from  just  below  Inst  cold-weather  pruning. 

"  Now,  as  blighted  patches  here  have  been  found  to  have  a  largo  number  of  the  young 
of  the  bug  (which,  by  the  bye,  arc  in  appearance  like  red  ants,  with  two  feelers  apiece,  and 
are  wingless)  in  all  stnges  of  development  (from  the  size  of  a  pin's  point  to  almost  a  fall, 
grown  buK)  on  nearly  every  bush,  and  as  these  young  live  right  away  Inside  the  boshea 
and  feed  on  only  the  '  minute  shoots  at  the  leaf-aiiles,'  the  theory  of  pruning  is  to  gira 
the  bush  pruned  a  severe  check  and  so  stop  for  a  time  the  rising  of  sap  (and,  of  coarse, 
the  production  of  the  '  minute  shoots  at  Icaf-azilcs')  in  the  hopes  this  brief  period  of  the 
bushes'  dormancy  will  be  sufficient  to  kill  the  young  bugs  of  starvation.  Whether  we  haTa 
succeeded  or  not  in  destroying  any  young  ones  by  starvation  it  would  be  difficult  to  aajt 
hut  that  pruning  is  doing  good  is  quite  certain.  Three  days  ago  I  got  25  maunds  of  leaf 
off  the  piece  of  tea  that  was  pruned  (5  acres  in  June  last)  in  July  ;  previous  to  pruning, 
this  bit  of  tea  was  complttely  '  .'ihut  up  '  for  about  2i  months. 

''Of  course  wo  know  it  is  only  right  to  cultivate  and  keep  extra  clean  any  tea  that 
may  be  *  hanging  fire'  or  doing  at  all  badly;  I  reversed  the  order  of  things  with  a  bit  of 
about  five  acres  of  very  badly  blighted  tea  :  I  allowed  it  to  go  into  •  howling  jungle,'  tha 
bushes  were  out  of  sight  for  over  a  month  ;  strange  to  say,  when  I  hoed  and  cleaned 
it  up,  after  a  fortnight,  I  found  the  bushes  quite  recovered  and  with  a  very  decent  flash 
on  them-  The  block  of  tea  of  which  these  five  acres  are  a  part  presents  a  peculiar  spactada 
with  its  small  pieoe  of  bright  green  healthy  tea  surrounded  by  dismal-looking  aoiaa  and 
acres. 

"  Some  weeks  ago  I  tried  sprinkling  kerosine  and  water  (J  of  k.  to  }  of  w.)  orer  a  pieca 
(about  2  acres)  of  tea :  on  two  occasions  the  day  the  mixture  waa  squirted  I  found  a  yoong 
dead  mosquito,  evidently  killed  by  the  oil  having  reached  them." 

For  accounts  of  other  methods  of  dealing  with  the  insects,  reference 
should  be  made  to  Bamber's  Hand-book,  pages  247  and  248. 

Helopeltis  antonii,  Si<?n.  This  species  was  originally  described 
from  Ceylon,  where  it  was  afterwards  complained  of  as  attacking  both 
cacao  and  cinchona.  It  has  since  been  referred  to  as  attacking  tea 
in  Ceylon.  It  remains  to  be  ascertained,  however,  to  what  extent  the 
Helopeltis  which  is  found  upon  Ceylon  tea  bushes  is  distinct  from  tl.e 
insect  referred  to  above  under  the  name  of  Hehpelti*  theivora. 
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Chlorita  flavescens,  Fabr.  (Green  fly  blight).  A  large  amount 
of  damage  from  this  insect  was  reported  in  1891  from  tea  gardens, 
especially  in  Cachar  and  in  the  Upper  Assam  Valley.  Specimens 
reached  the  Indian  Museum  iu  the  latter  part  of  May  from  Assam, 
in  June  from  Darjiling,  and  in  July  from  Cachar. 

In  the  case  of  the  Upper  Assam  Valley,  the  insect  is  said  to  have 
appeared  in  the  early  part  of  the  season  and  to  have  lasted  on  until 
June. 

In  no  case  do  its  habits  seem  to  have  been  observed  with  any 
minuteness.  It  was  generally  supposed  in  the  tea  districts,  however,  to 
be  responsible  for  the  injury  caused  to  the  tea  bushes,  and  as  this  was 
of  a  kind  that  it  would  be  quite  capable  of  inflicting,  the  probabilities 
are  that  it  was  rightly  accused. 

Both  in  life-history  and  method  of  feeding  it  is  probably  somewhat 
similar  to  Helopeltis  theivora,  though  its  eggs  are  more  likely  to  be 
affixed  to  the  leaf  than  buried  in  the  tissue  of  the  shoot.  It  may  be 
noticed  that  the  specimens  forv/arded  to  the  Indian  Museum  in  June 
from  Cachar  comprised  both  larvse  and  adults. 

The  species  is  said  to  be  fairly  common  in  Europe  and  has  also 
been  recorded  from  Algeria,  Brazil,  and  Siberia.  It  must  necessarily, 
therefore,  be  able  to  subsist  upon  other  plants  besides  tea. 


The  figure,  which  is  taken  from  specimens  in  the  Indian  Museum 
collection  from  Cachar,  shows  the  wingless  larva  when  nearly  full 
grown,  also  the  winged  adult.  The  figures  are  much  enlarged,  but  the 
natural  size  of  each  form  is  indicated  by  hair  lines,  so  no  confusion  need 
arise  on  this  account. 

According  to  a  report  dated  19th  June  1891,  from  a  garden  in 
Cachar,  as  quoted  in  Indian  Museum  Notes,  the  insect  stops  the  growth 
of  the  young  shoots  and  prevents  their  ever  becoming  fit  for  plucking. 
The  effect  of  the  pest  was  said  to  be  deplorable.  Over  whole  sections 
of  the  tea  garden  the  plants  were   covered  with   leaf   about   an  inch  in 
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length,  wbioh  never  grew  any  bigger;  and  one  case  is  cited  where  199^ 
acres  had  been  plucked,  and  bad  given  considerably  lets  leaf  than  bad 
often  been  obtained  from  u  patch  of  serenteen  acres.  The  only  treat- 
ment that  was  tried  was  extra  hoeing  in  the  hope  of  bringing  vigour  to 
the  bushes.    The  Manager  adds  :<* 

*'  To  bring  tbo  itato  of  thinf^t  before  yoa  in  tha  most  eomprebcmivo  nunner,  i  Ittv* 
preued  tome  sboota  and  toml  tbom  bjr  to-day's  pott,  togttbtr  with  %  little  boitl*  eoatala* 
ing  aboat  100  of  tho  intocta  which  do,  or  are  tttppoied  to  do,  tbe  damage.  Tbey  an  to 
actire  and  difficult  to  catch  that  it  took  a  boy  a  day  and  a  half  to   procare  tbe  •peelBMBfl 

to  send On  one  side  of  tho  slicot    of    paper,  on  which   I    baTo  pasted  tbe 

samples  of  shoots,  you  will  find  healthily-grown   leaves purposely  chosen,    rather 

under  tliiin  over  the  average  as  regards  size,  so  as  not  to  create  k  false  impression,  or  maka 
the  comparison  too  striking.  On  the  opposite  side  of  the  sheet  are  thrippy  shoots  of  all 
kinds,  from  tbe  smallcsc  to  the  largest,  but  alio  representing  three  leaves  and  the  bud. 
Every  one  of  tlicsc  should  have  been  as  big  or  bigger  than  the  healthy  sboota,  bat  I  tbiok 
tbe  total  weight  of  tho  sixteen  Tormcr  would  not  equal  that  of  the  three  latter.  A  glaoM 
(It  the  specimens  will  show  you  bow  impossible  it  is  to  make  any  outtorn  out  of  growtk 
of  this  kind." 

The  shoots  in  question  were  forwarded  to  the  Indian  Museum  through 
the  courtesy  of  the  Calcutta  agents. 


Tliey  are  shown  half  size  in  tbe  figure  above.  The  sprig  marked 
(a)  is  an  ordinary  healthy  tea-shoot,  while  those  marked  {b)  are  shoots 
of  the  same  age  but  suffering  from  the  attack  of  the  insect 

According  to  another  report,  also  quoted  in  IndUn  Muteum  h'<4et, 
the  experiment  was  tried  upon  one  garden  of  placing  open  lamps  about 
in  the  tea,  in  hopes  of  nttraotiog  the  insecte  and  enabling  them  to  be 
destroyed.     It  was  found,  however,  that  whereas  myriads  of  other  insects 

d2 
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came  to  the  lamps,  the  green  fly   remained   undisturbed  under  the  tea 
leaves. 

In  view  of  the  fact  that  Chlorita  flavescens  is  allied  zoologically  to 
a  species  which  attacks  mango  blossom,  and  which  from  an  experiment 
conducted  in  Saharunpore  has  been  shown  to  be  susceptible  to  an  arseni- 
cal insect  poison  known  to  the  trade  as  London  purple,  the  writer  of 
this  report  suggested  in  the  pages  of  Indian  Museum  Notes  that  this 
preparation  might  be  worth  trying  on  tea  bushes.  It  was  pointed  out 
that  great  care  would  be  necessary  in  any  application  of  London  purple 
to  tea  on  account  of  the  poisonous  nature  of  the  substance  ;  though  in 
oases  where  a  garden  had  been  shut  up  by  the  blight  there  would  be  no 
danger  in  the  experiment,  provided  no  plucking  at  all  were  done  until 
after  a  new  flush  had  appeared  and  the  bushes  had  been  well  washed  by 
rain.  Experiments  were  afterwards  made  with  this  and  other  insecti- 
cides by  Mr.  M.  K.  Bamber,  who  has  published  an  interesting  account  of 
the  result  in  his  work  on  the  Chemistry  and  Agricvlture  of  Tea,  pages 
250  and  251.  The  matter  would  seem  to  be  worthy  of  further  investiga- 
tion, though  the  results  so  far  obtained  have  not  been  altogether  pro- 
mising. 

FuLGORIDiE. 

?  Phromnia  marg^nella,  Oliv.  Homopterous  larvae  insufficient 
for  precise  determination,  but  thought  to  belong  to  this  species,  were 
forwarded  to  the  Indian  Museum  in  February  1890  from  a  tea  garden 
in  the  Assam  Dooars. 

Very  similar  larvae  were  sent  to  the  Museum  in  October  1890  from 
a  tea  garden  in  the  Mungledye  District,  Assam,  with  the  information 
that  they  were  feeding  on  the  bushes  and  retarding  the  flushes,  the 
whole  garden  being  badly  attacked. 

Unfortunately  the  specimens  from  Mungledye  cannot  now  be  found. 
In  recording  the  matter  in  Indian  Museum  Notes  at  the  time,  the  writer 
of  this  note  referred  the  insect  to  the  species  Plata  conspersa,  Walker, 
which  is  somewhat  allied  to  FTiromnia  marginella,  Oliv.  Since  then 
the  Indian  Museum  has  acquired  undoubted  specimens  of  the  larvae  of 
Phromnia  marginella,  and  comparison  of  these  with  the  specimens  from 
the  Dooars  has  not  disclosed  any  distinction  of  specific  importance. 
As,  therefore,  both  sets  of  specimens  from  tea  in  Northern  India  are 
likely  to  belong  to  the  same  species,  they  npiay  conveniently  be  treated 
together  under  the  heading  of  Phromnia  marginella,  for  they  are  both 
undoubtedly  related  to  this  species,  though  the  specific  identity  has  not 
been  made  out  absolutely  in  either  case. 

The  most  striking   feature   connected  with  the  larva  of   Phromnia 
marginella  is  the  dense  white  fluffy  secretion  with  which  the  body  is 
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covered.  This  g^ves  baehes  where  the  ioieot  olosters  %  somewhat 
charactcristio  appearance  which  has  been  notioed  by  more  than  one 
observer. 

The  inflect  is  a  common  one  thronghout  Northern  India.  It  has 
been  reported  ag  fee<linj|f  upon  Elaodendron  roxhurghii  in  the  Central 
Provinces,  and  is  likely  to  have  several  other  food  plants  betides  tea. 


The  figure  shows  the  imago  and  half-grown  larvae,  both  natural 
size,  of  Phromnia  marginella ;  the  larva  divested  of  its  flocculent 
covering. 

The  habits  of  Phromnia  marginella  were  carefully  observed  by  the 
late  Captain  Thomas  Hutton,  who  published  a  paper  upon  the  subject 
in  the  Journal  of  the  Asiatic  Society  of  Bengal,  Vol.  XII,  p.  898, 
(1843),  in  which  he  described  the  insect  under  the  name  of  Plata 
limbata.  The  following  summary  is  reproduced  from  Indian  ilMenm 
Notft  ;— 

"  The  insect  was  found  by  Captain  Hntton  on  the  lower  slopes  of  the  Mnssoorie 
Hills  in  the  North-West  Provinces,  the  sugary  secretion  being  only  obtainable 
throughout  the  dry  weather  from  January  to  June,  as  it  gets  washed  away  by  th« 
first  heavy  rain  that  falls  upon  it.  According  to  Captain  Hutton,  the  eggs  hatch  iu 
December,  and  the  larvao  cluster  Uke  sheep  upon  the  food  pUnt  They  feed  by 
sucking  up  the  juices  of  the  leaves,  and  moult  several  times,  gradually  increasing  in 
size  until  the  setting  in  of  the  rainy  season  in  June,  when  winged  images  begin  to 
emerge.  In  the  imago  the  front  wings  are  graas-green,  with  interior  margins  red  • 
the  posterior  wings  are  milk-white,  the  body  is  greenish,  and  the  abdomen  is  generally 
covered  up  with  white  floccnlent  matter  similar  to  what  is  found  upon  the  larrn.  Th« 
eggs  are  laid  in  considerable  numbers  in  the  bark  of  the  twigs,  <i  slight  swelling  of 
the  wood  often  taking  place  where  the  eggt<  have  been  laid.  The  iuiagos  move  bot 
little  from  the  food  plant  and  often  live  on  until  after  their  eggs  have  hatched  in  the 
cold  weather.  The  larva*,  and  to  a  loss  extent  the  imagos,  are  oovered  with  masses  of 
white  flocculent  matter,  which  is  thought  to  be  secreted  by  small  glands  distributed 
over  the  abdomen,  and  opening  by  minute  pores  in  the  iotegnment.  The  sugary 
matter  is  said  to  be  excreted  in  a  liquid  state  by  the  larvae,  and  drops  on  to  tbe 
leaves,  where  it  hardens.  Little  is  known  of  the  method  of  its  origin,  but  it  is  likely 
to  be  secreted  by  the  large  gland-like  organs  which  are  situated  on  either  side  at  the 
extremity  of  the  abdomen  in  the  larv«." 
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APHIDJl, 

Ceylonia  thesecola,  Buckton  (Aphis  sp.,  Green).  This  species 
was  originally  described  from  specimens  forwarded  to  the  Indian  Museum 
by  Mr.  E.  E.  Green,  who  found  both  the  winged  and  wingless  form  in 
large  numbers  on  the  succulent  shoots  of  young  tea  plants  in  Ceylon. 
Eepresentatives  of  what  is  undoubtedly  the  same  species  have  since  been 
sent  to  the  Indian  Museam  upon  two  occasions  from  Indian  tea  gardens. 
The  first  to  be  received  comprised  both  the  winged  and  wingless  forms, 
and  were  forwarded  in  March  by  Mr.  M.  K.  Bamber,  who  has  since  noted 
that  the  species  has  been  found  attacking  tea  in  most  districts ;  the 
second  to  be  received  arrived  from  Cachar  in  August  and  comprised  the 
wingless  form  only. 


The  wood-cut,  which  is  taken  from  Bucktoii's  figuies  in  Indian 
Museum  Notes^  shows  the  wingless  and  the  winged  form  both  enormously 
enlarged,  also  the  antenna  of  the  latter  still  further  magnified. 


The  Tea  inseeia  q/  India.  80 


The  insect  itself  is  a  tiny  blackish  creature,  the  body  of  the  tringed 
form  bein^  only  about  one  twtiuty-tifih  of  an  inch  in  length. 

Like  other  Aphido),  Ceylonia  theacola  feeds  by  sacking  np  the  jnioes 
of  the  plant  throa{;h  its  slender  proboscis.  Its  ^Htci  on  the  yonng 
leaves  it  allacks  is  said  to  be  to  cause  the  edgo8  to  onrl  up  and  become 
distorted. 

The  lifti-hislory  of  the  insect  has  not  as  yet  been  completely  trnced, 
but  Mr.  (ircen  has  observed  that  both  tlie  winf>ed  and  wingless  forms 
reproduce  llicmsflveB  parlhenogeneticnlly,  the  young  settling  down  be- 
side the  mother  and  becoming  full  grown  in  about  ten  days  after  they 
are  born.  As  in  the  case  of  numerous  other  species  of  Aphid®,  ants  are 
attracted  by  the  honey-dew  secreted  by  the  glands  connected  with  the 
two  large  tubercles,  shown  iu  the  figure  of  the  winged  form,  on  eitlier 
side  of  the  abdomen,  aud  are  to  be  found  in  constant  attendance. 

Mr.  Green  notes  that  in  Ceylon  the  Aphid  is  not  only  liable  to  be 
devoured  by  the  larva)  of  Syrpliida?,  Hemerobidee,  and  CoccinellidsB,  but 
is  parasitized  by  a  minute  hymenopterous  insect,  the  combined  effect  of 
these  enemies  being  so  considerable  that  it  is  often  completely  kept  in 
check  by  them. 

As  the  result  of  his  experiments  Mr.  Green  considers  that  wood 
a^^hes,  powdered  sulphur,  and  dry  carbolic  powder  are  alike  useless  as 
applioations-for  destroying  the  pest.  On  the  other  hand,  washes,  either  of 
dilute  kerosine  emulsion  or  of  phenyle,  are  effective.  The  proportions  he 
recommends  are  one  pari  of  kerosine  emulsion  to  eighty  parts  of  water, 
or  one  part  of  phenyle  to  two  hundred  and  forty  of  water;  the  wash  to 
be  applied  in  the  evening  or  on  a  cloudy  day,  as  hot  sunshine,  following 
its  application,  is  apt  to  scorch  the  leaves  ;  in  the  case  of  phenyle  the 
application  of  the  wash  to  be  followed  the  next  morning  by  a  copious 
drenching  with  ordinary  water. 

CoociD^s. 

Chionaspis  theae,  Maskell — [^Tke  tea  barit louse,  Qreen).  This 
insect  was  first  observed  in  Ceylon  by  Green,  who  found  that  it  was  very 
generally  prevalent  upon  tea,  where  it  accounts  for  many  *'  hide-bound  " 
and  unproductive  bushes.  It  has  since  been  sent  to  the  Museum  from 
tea  both  in  the  Kangra  Valley  and  also  in  Cachar.  In  the  Kangra  Valley 
kerosine  and  soap  emulsion  is  said  to  have  been  tried  upon  it  with 
success,  though  the  insect  does  not  appear  to  have  as  yet  caused  very 
much  damage. 

The  female  is  a  little  rounded  flattened  scale  about  a  tenth  of  an 
inch  across.  It  is  to  be  found  upon  the  branches  of  the  older  bushes, 
aud  is  so  much  like  the  bark  on  which  it  rests  as  to  be  unnoticeable 
except  on  very  close  inspection.     In  ii»  earlier  stages,  the  male  is  a  tinv 
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little  white  fluted  scale  which  is  often  Lo  be  seen  in  colonies  on  the  leaf, 
where  it  is  comparatively  conspicuous  ;  it  eventually  transforms  into  a 
minute  creature  which  Green  describes  as  bright  red  in  colour  with  four 
prominent  black  eyes. 

As  in  the  case  of  other  species  of  the  same  family,  the  eg-gs  are  laid 
beneath  the  female  insect,  which  never  quits  the  spot  on  which  it  first 
settles  down.  The  larvse  are  minute  six-legged  creatures  which  ciiiwl 
actively  about  after  leaving  the  eggs.  They  eventually  settle  down  and 
insert  a  long  proboscis  into  the  tissues  of  the  plant.  Through  this 
proboscis  they  gradually  absorb  the  nutrient  juices  on  which  they  feed, 
and  in  this  way  they  weaken  the  plant.  The  female  insect  continues  to 
absorb  the  juices  of  the  plant  throughont  the  whole  of  her  existence, 
but  the  male  takes  no  food  after  it  becomes  winged. 


-\ 


t 


The  figure  shows  a  colony  of  male  scales  on  a  leaf  natural  size,  also 
an  individual  scale  enormously  enlarged  to  show  the  characteristic  ridges 
with  which  it  is  covered. 

Male  scales  have  been  forwarded  to  the  Museum  in  December  from 
Cachar  and  in  Februnry  from  the  Kangra  Valley,  so  the  winged  male  is 
likely  to  emerge  in  the  early  part  of  the  year,  Green  has  noticed 
that  the  live  female  scale  is  sometimes  covered  with  lichens  which  must 
have  taken  some  time  to  grow,  so  the  life  of  the,  insect  in  this  stage  is 
likely  to  be  prolonged.  Ihe  dates  of  emergence,  also  the  periods  passed 
at  different  times  of  the  year  in  the  various  stages  of  development,  have 
yet  to  be  ascertained. 

In  all  scale  insects  the  question  of  dispersion  is  an  important  one, 
for  owing  to  the  adult  female  being  stationary,  it  is  only  the  newly- 
hatched  larva3  which  aie  able  to  travel  from  bush  to  bush,  and  thus  spread 
the  evil.  It  is  important,  therefore,  to  ascertain  at  what  jeriod  of  the 
year  the  larva3  emerge  and  the  extent  to  which  they  are  liable  to  be 
carried  by  the  wind. 

Under  ordinary  circumstances  insects  of  this  kind  spread  slowly  ;  it 
is  therefore  most  important  to  watch  them  carefully,  for,  whereas  it  may 
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be  ensy  enough  to  keep  them  in  cheek  with  keroeine  emubion  or  other 
trentment  when  only  a  few  bushes  are  attacked,  the  onee  becomeM  very 
different  when  large  areas  have  been  allowed  to  liecoroe  effected. 

The  hydrocyanic  gas  treatment,  described  on  page  06  of  thiu  report, 
is  especially  applicable  to  this  species. 

Aspidiotus  flavescens,  (Jreen  — (  =  iY.  tAea,  Maskell).  This 
insect  was  ori<;iu:illy  desenhod  by  Green  in  the  pages  of  the  Ceylon  In- 
dependent. It  has  since  been  reported  both  from  Assam  and  the  Kangra 
Valley.  According  to  Green's  observations  it  attacks  young  plants  of 
from  one  to  two  years'  growth,  and  often  injures  them  to  such  an  extent 
as  to  make  it  necessary  to  replace  them  with  fret'h  plants. 


The  figure,  which  is  after  Maskell,  shows  a  piece  of  tea  twig,  natural 
size,  covered  with  female  scales,  which  are  yellowish  in  colour  and  con- 
spicuous. To  the  right  is  an  enormously  enlarged  diag;ram  of  the  newly- 
hatched  larva  to  show  its  legs  and  antenna;,  also  the  long  coiled 
proboscis  which  it  eventually  inserts  into  the  tissues  of  the  plant. 

'I  he  inject  is  likely  to  be  very  bimilar  to  the  preceding  in  its  develop- 
ment, but  its  precise  life-histoiy  has  yet  lo  be  traced. 

Aspidiotus  transparens.  Green.  This  in<eot  was  originally 
discovered  upon  tea  bushes  in  Ceylon  by  Mr.  E.  K.  Green.  A  few 
isolated  scales  of  what  is  thought  to  be  the  same  species  have  since 
been  foimd  upon  leav<8  forwarded  to  the  Indian  Museum  in  January 
181'4,  from  a  tea  garden  in  Julpai','uri.  Neither  in  Ceylon  nor  in  India, 
however,  has  the  instct  yet  been  n-ported  as  occasioning  any  appreciable 
injury. 

As  seen  upon  the  tea  leaf,  the  scales  appear  as  Battened  semi-trans- 
parent, yellowish  discs,  from  one  to  two  millimetres  in  diameter. 

'I  he  life-history  of  the  insect  has  yet  to  be  traced  through  the 
various  stages  of  development. 

Lecanium  coffece,  Nietner.  This  insect,  which  is  usually  aooom- 
pauied  by  a  black  fungus  which  grows  upon   its   secretion,  was  described 
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many  years  ago  by  Nietner  as  attacking  coffee  in  Ceylon.  It  has  since 
been  found  upon  tea  in  Ceylon  by  Green,  who  has  published  an  interest- 
ing account  of  his  observations  in  the  Ceylon  Independent. 

It  has  not  yet  been  noticed  upon  tea  in  India,  but  has  been  recorded 
as  attacking  coffee  in  the  southern  portion  of  the  Peninsula,  The  fol- 
lowing account  of  the  insect  is  taken  from  Nietner's  work  on  the  Coffee 
Tree  and  its  Enemies. 

"  Lecanivm  coffece  (Brown  or  scaly  bug^).  Male  :  Head  transversely  ovate-rotundate 
narrowed,  and  square  in  front ;  eyes  large,  black  ;  ocelli  2,  small,  lateral ;  antennae  9- 
jointed,  2nd  joint  smallest,  3rd  longest,  thence  decreasing  to  the  tip;  mouth  as  in 
the  male  of  the  white  bug.  Thorax  ample,  cordiform,  narrowed  in  front ;  wings  2, 
hyaline,  2-nerved,  subcostal  nerve  dark  pink,  not  folded  straight  down  the  back 
when  at  rest,  but  half  spread  out.  Scutellum  as  in  white  bug.  Abdomen  triangular- 
sub-cylindrical  of  shrivelled  appearance,  with  2  lateral  points,  1  central  appendage, 
and  2  long,  thin,  white  filaments  at  the  extremity.  The  insect  is  still  more  delicate 
than  the  male  Pseudococcus,  of  clear,  light  pinkish-brown  colour,  slightly  hairy ; 
very  pretty. 

"  Female  :  Apterous,  tortoise-like,  yellowish,  marbled  with  grey  or  light  brown, 
sub-oval,  more  or  less  semi-globose  according  to  age,  back  with  one  elevated  longitudi- 
nal and  2  transverse  costae,  uneven ;  split  behind,  at  the  extremity  of  a  split  bifid  anal 
flab  of  brown  colour  j  eyes  marginal,  black  ;  antennae  T-jointed,  3rd  joint  longest ; 
proboscis  with  1  long  sucking  bristle.  The  old  individuals  are  light  brown  with  a 
dark  margin,  smooth,  semi-globose,  fixed  to  the  branch. 

"  Larvae  of  female  with  2  anal  filaments  which  are  lost  in  after-life.  The  larvae 
and  pupae  of  both  sexes  are  active,  with  the  exception  of  the  male  pupa,  which  is 
plentiful  on  the  underside  of  the  leaves,  where  the  long,  narrow,  oval  shell  under 
which  it  rests  is  easily  discovered.  This  shell  is  transparent,  and  composed  of 
9  plates,  8  central  and  8  on  either  side.  I  have  occasionally  found  the  entire  underside 
of  leaves  covered  with  nothing  but  male  pupa3,  all  dead.  This  species  of  bug  aff"ects 
elevated  (above  3,000  feet),  cold,  damp,  close  localities,  where  it  is  found  in  all  stages 
of  development  all  the  year  round,  the  propagation  being,  as  in  the  white  bug,  con- 
tinuous. As  in  the  latter  species,  the  males  seem  to  be  more  abundant  about  June 
and  January  than  at  any  other  season.  The  eggs,  which  are  oval  and  of  pinkish  colour, 
are  not  actually  brought  forth  by  the  female,  but  when  they  are  matured  the  parent 
insect  dies,  the  whole  interior  forming  one  mass  of  eggs  protected  by  the  shell. 

"  This  kind  of  bug  is  closely  allied  to  the  lac  insect  {Coccus  lacca,  K.)  of  India. 
•*  The  brown  bug  is  much   infested  by  parasites,  amongst  which  the  following  are 
the  most  common : — 

Scutellista  cyanea, 
Encyrtus  Nietneri, 

„  paradisicus, 

Cephaleta  purpureiventris. 
„  bvunneiventris. 

„         fusciventris. 
Cirrhospilus  coccivorus. 
Marietta  leopardina. 

* "  This  insect  is  generally  called  '  black  bug,'  but  the  above  is  a  more  correct  name, 
it  being  of  brown  colour,  and  only  the  fungus  found  iu  its  couopany,  black." 
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'"These  aie  all  Hymenoptora  of  the  moft  mia«t«  deteription,  pfeienting  under 
the  mioroMope  the  meet  elegant  formii,  and  for  the  moit  part  the  moet  brilliant  metallie 
colours.  The  Marietta,  for  instance,  is  slotted  or  oeellated  all  over  blaek  and  white, 
like  a  ico^^ard.  They  can  coHily  bo  obtained  by  patting  a  bagged  branch,  cnt  in 
conTcnient  1en{;tlis,  into  a  bottle,  wlicn  after  some  time  the  little  iraapa  will  be  found 
flying  about  inside,  having  made  their  eecape  from  the  bugs.  The  mother  paraaite 
lays  her  eggs  amonKst  the  bugs  ;  when  hatched,  the  young  larTO)  find  tl.t-ir  way  taailj 
to  the  soft  underside  of  the  bugs,  where  they  attach  themselves  like  leechea,  and,  pro« 
teeted  and  fed  by  the  body  of  the  bug,  remain  until  they  teaoh  the  perfeoi  state.  A 
bug  thus  attacked  produces  of  coutse  no  eggs,  and,  instead  of  the  young  bags,  in  eooTM 
of  time  there  escape  these  little  wasps.  The  shells  of  the  old  bogs  are  frequently  found 
with  one  or  two  holes ;  it  is  from  theoe  that  the  parasites  have  escaped.  I  bare  seen 
as  many  as  six  larvto  (belonging  to  difloront  species  of  Ilymenoptera)  attached  to  one 
single  bug.  These  laivw  can  easily  be  seen  on  turning  up  some  old  bugs  with  the  point 
of  a  penknife  ;  they  are  little  white  or  yellowish  eyeless  and  footlevs  maggots,  some  of 
which  can  leap  to  a  considerable  distance  by  doubling  themselves  up  and  spaamodioally 
extending  themselves  again  to  their  full  length." 


THYSANOPTERA. 

Thrips  sp.  ?  A  representative  of  this  group  of  minute  inFecU  has 
been  recorded  by  Green  as  feeding  upon  the  leaves  of  the  tea  plant  in 
Ceylon,  where  it  causes  unsightly  patches,  especially  on  the  backs  of 
the  leaves.  As  in  other  species  of  the  family  Thripidae,  the  eggs  are 
said  to  be  laid  on  the  leaf,  whei'o  the  larva)  and  adults  are  also  to  be 
found.  The  adult  may  be  recognised  by  the  curious  narrow  hair-fringed 
wings  which  are  characteristic  of  this  family  of  insects.  Oreen  notices 
that  the  same  species  also  attacks  rose  bushes  and  fuchEias  in  Ceylon. 
He  found  it  to  be  subject  to  the  attack  of  a  minute  hymenopterous 
parasite. 

ORTHOPTERA. 

ACRIDID^. 

Between  the  years  18S9  and  1891  almost  all  the  tea  districts  in 
India  were  visited  by  stray  flights  of  the  locust  Acrid  turn  per  egrinnm, 
Oliv.,  from  the  deserts  of  the  Punjab  aud  Rajputana.  The  ineect  often 
settled  in  countless  numbers  upon  the  tea  bashes,  but  seems  to  have 
disliked  the  flavour  of  the  tea  leaf,  and  to  have  occasioned  no  perceptible 
damage.  It  is  unnecessary,  therefore,  to  do  more  than  refer  to  it  amongst 
the  various  insects  which  attack  the  tea  phint  in  India. 

The  same  does  not  hold  of  other  species  of  Acrididro  which  me 
usually  spoken  of  as  "  locusts,''  though  they  frequently  differ  in  important 
points  from  the  migratory  forms. 

lu   February    1892   injury  of  the  kind  to  young  tea  plants  was 
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reported  from  a  garden  in  the  Western  Dooars.  Of  ttie  insects  for- 
warded to  the  agents  in  Calcut^a,  ^ome  were  identical  with  specimens  in 
the  Museum  collection  determined  by  Dr.  Henri  de  Saussure  as  his 
Catantops  indicus,  which  is  figured  below  natural  size,  while  others  were 


■te^y-.^^ 


a  variety  of  the  same  species  characterised  by  the  absence  of  striped 
markings  on  the  posterior  femora. 

Two  specimens  of  the  species  Acridium  flavicorney  Fabr.,  as  deter- 
mined in  the  Indian  Museum  collection,  were  afterwards  forwarded  as 
associated  with  the  insect  first  reported. 


A  small  specimen  of  the  male  of  Acridium  flavicorney  Fabr.,  from  the 
Museum  collection,  is  figured  above,  natural  size. 

In  the  end  of  February  the  Manager  wrote  that  he  had  been  to  a 
great  extent  successful  in  destroying  the  insects,  and  that  he  hai  not 
heard  of  their  appearing  on  any  of  the  neighbouring  gardens.  The 
method  adopted  was  hand-collecting  by  coolies,  who  were  paid  two 
annas  per  hundred  insects.  Up  to  the  date  of  his  letter  the  Manager 
estimated  that  he  had  destroyed  31,770  insects  in  this  way,  with  the 
result  that  they  wore  getting  so  much  scarcer  that,  at  the  time  he  wrote^ 
the  coolies  were  only  bringing  in  about  25  per  cent,  of  the  daily  number 
they  had  been  able  to  obtain  when  hand-collecting  was  first  started. 

Acrididse  of  this  kind  are  likely  to  lay  their  eggs  in  the  ground. 
The  larvse  are  active  grasshoppers,  which  differ  from  the  adult  chiefly  in 
being  smaller  in  size  and  wingless.  They  are  active  throughout  their 
entire  existence,  and  devour  the  leaves  of  plants  in  large  quantities.     The 
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individual  habits  of  the  two  species  referred  to  abore  have  yet  to  be 
observed  in  India. 

Obyilida. 

Dama};e  of  (.uffioient  extent  in  tea  norseriee  to  make  it  occaaionally 
worth  while  to  keep  cliildien  enaployed  collecting  the  insect*  by  hnnd 
hns  been  noticed  ns  cnutsed  by  crickets  in  As^nm.  The  only  occasion  on 
which  reprcsoiitatives  of  thu  insect  concera«'d  have  been  sent  to  the 
Indian  Muxcura  was  in  July  1893,  when  some  larvsB  of  the  species 
Brachytrypea  achatinuB,  Stoll.,  as  determined  in  the  Museum  collection, 
were  forwarded  from  Jorhut. 


The  figure  shows  the  insect  natural  size.  Like  others  of  the  some 
group,  it  transforms,  when  mature,  into  a  creature  very  similar  in 
appearance,  but  ditrering  in  the  possession  of  large  n^emhraneo'us 
wings,  which  are  neatly  folded  on  the  back  so  as  not  to  interfere  with 
burrowing.  The  eggs  are  likely  to  be  laid  in  the  ground,  but  this  and 
other  points  in  connection  with  its  life-history  have  yet  to  be  traced  by 
actual  observation. 

According  to  information  fnrnished  from  the  garden  in  Jorhat 
where  the  specimens  were  procured,  the  insect  cuts  the  young  tea  plants 
off  level  with  the  ground  at  night ;  in  the  day-time  it  conceals  iti^elf  in 
a  burrow  from  nine  to  eighteen  inches  deep  which  it  constructs  in  the 
ground ;  it  is  specially  abundant  on  sandy  soil,  and  may  be  recognised 
by  the  shrill  piping  which  it  makes  in  the  evening  when  it  sits  in  the 
mouth  of  its  burrow. 

The  species  Brachyirypet  achatinnB^  StoU.,  has  previously  been  sent 
to  the  Museum  as  causing  serious  damage  to  jute  and  rice  crops  in 
Bengal ;  tea  is  therefore  likely  to  be  only  one  of  a  number  of  plants  on 
which  it  feeds. 

Another  common  species  of  Gryllid»  also  likely  to  attack  young  tea 
])lant8,  though  it  has  not  actually  been  sent   to  the  Indian  Museum  in 
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this  connection,  is  ScMzodactylus   monstruosus,    Drury,  the  adult   male 
of  which  is  shown  below,  natural  size. 


This  species  can  be  at  once  recognised  by  the  curious  structure  of  the 
tarsal  joints,  and  also,  in  the  adult,  by  its  curious  curled-up  wings.  It 
is  known  in  the  indigo  districts  as  hherwa,  and  does  a  large  amount  of 
damage  by  cutting  off  indigo,  tobacco,  and  other  crop  plants  with  its 
enormous  shear-like  jaws. 


Termitidj;. 

White  ants  are  sometimes  very  plentiful  in  Indian  tea  gardens,  where 
they  occasionally  do  a  good  deal  of  damage,  especially  to  young  and 
weakly  plants.  The  identity  of  the  species  concerned  has  not  yet  been 
satisfactorily  ascertained,  and  the  life-histories  of  the  various  forms  have 
still  to  be  traced  through  the  different  seasons  of  the  year. 

The  commonest  species  in  Lower  Bengal  is  Termes  taprohanes,  Walker, 
and  this  is  likely  to  be  the  form  whose  large  earthen  nests  are  often  to 
be  found  amongst  mature  tea  bushes,  where,  however,  they  seem,  as  a 
general  rule,  not  to  do  very  much  harm.  A  distinct  and  larger  species 
has  been  described  by  Green  from  Ceylon,  where  he  observed  that  it  was 
liable  to  attack  the  stems  of  full-grown  tea  bushes  to  the  extent  of  com- 
pletely tunnelling  out  the  contents. 

The  following,  which  is  taken  from  a  manual  of  zoology  prepared  by 
the  writer  of  this  report  for  the  Forest  Department  of  India,  gives  what 
are  said  to  be  the  general  habits  of  Termitidae  as  observed  in  other  parts 
of  the  world.  The  figures  are  from  specimens  of  Termes  taprobanes  in 
the  Museum  collection. 
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White  ants  live  toother  in  commuDitiei,  which  contiftof  tho  follow* 
injr  four  sets  of  individuals  :— 


(1)  A  female  or  queen  (shown  above,  natural  size),  with  enormously 
distended  abdomen  ;  she  is  incapable  of  locomotion,  and  lays 
all  the  eggs  of  the  community. 


I 


(I)  Small  ant'like  neuters,  which  may  be  compared  to  the  worker 
bocs.  They  are  of  two  kinds,  viz.,  individuals  with  large 
beads  and  sharp  mandibles  to  defend  the  nest,  and  indivi- 
duals  with  small  heads  to  build  the  passages  and  nest,  col* 
lect  food,  and  do  all  the  work  of  the  commuuity.  The  figure 
above  shows  the  two  forms  of  neuter,  both  somewhat  en* 
larged,  the  natural  size,  in  each  case,  indicated  by  a  hair 
line. 

(S)  Wingless  larvte  which  develop  into  winged  males  and  females. 
This  form  is  shown  below,  to  the  left,  enlarged,  the  natu* 
ral  site  being  indicated  by  a  hair  line. 
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(4)  Winged  males  and  females.  The  males  and  females  fly  out 
of  the  nest  in  clouds,  generally  after  rain.  Those  of  them 
that  escape  their  numerous  enemies  are  said  to  drop  their 
wings  and  copulate.  The  female  either  finds  her  way 
back  to  the  original  Eest  or  starts  a  fresh  nest  for  herself. 
Her  abdomen  grows  by  distention  of  the  membranes  between 
the  chitinons  plates,  until  she  beoomes  like  a  sau?age,  two 
or  three  inches  long,  with  a  minute  head  and  thornx  at  one 
end  [vide  first  figure).  Queens  in  several  stages  of  devel- 
opment may  sometimes  be  found  in  a  single  nest.  The 
figure  above,  to  the  right,  shows  a  young  queen  shortly  after 
dropping  her  wings  and  before  the  abdomen  has  grown  very 
much.  The  figure  is  somewhat  larger  than  life,  the  natural 
size  being  indicated  by  a  hair  line  at  the  side.  Below  is  a 
figure  of  one  of  the  winged  forms,  natural  size. 


Various  suggestions  for  dealing  with  white  ants  in  tea  gardens  are 
given  by  Bamber  in  his  work  on  the  Chemistry  and  Agriculture  of  Tea, 
pages  254  and  255. 


ACARINA  (MITES). 

Teranychus  bioculatus,  W.  M.  (Red  spider).  This  mite,  pre- 
viously known  to  tea  planters  under  the  name  of  "red  spider,"  was  de- 
scribed by  Mr.  Wood-Mason  in  his  Report  on  the  Tea  Mite  and  Tea  Bug  of 
Assam,  1684.  It  has  since  been  identified  by  that  careful  observer 
Mr.  E.  E.  Green  ^  as  belonging  to  the  same  species  as  tlie  "  red  spider" 
of  the  coffee  tree,  described  many  years  previously  by  Nietner^  under  the 
name  Acarus  coffeee. 

Unlike  both  "  mosquito  blight"  and  ''green  fly  blight,"  the  red  spider 
of  the   tea   plant   chiefly  confines  its  attack  to  the  mature  leaves.     It  is 

'  Insect  Pests  of  the  7'ea  Plant,  No.  7, 

2  Obsertations  on  the  Natural  History  of  the  Jinemies  of  the  Coffee  Tree  in  Ceylon. 
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6Mentin11y  a  hot-weather  peflt,  and  almost  completely  disappears  tvlien 
the  rains  breuk,  thuug^b  colonies  are  subsequently  to  be  fouad  upon 
sheltered  bushes. 

In  Ceylon,  where  red  spider  also  attacks   tea,  Mr.  E.  E.  Green  has 
noticed  thnt  the  tomnto  plant  is  likewise  liable  to  snffer.     The   figures, 


which  are  after  Wood-Mason,  show  the  mule  and  female  mite  both  euor* 
mously  enlarged,  The  male  is  considerably  saf>aller  than  the  female,  the 
latter  being  described  as  about  one  twenty-fifth  of  an  inch  in  length. 

The  following  is  taken  from  Wood-Mason's  report  :— 

"  The  mite  lives  in  societies  on  the  upper  snrfftce  of  the  fulUgroirn  leaves,  beneith 
an  exceedingly  delicate  web,  which  it  spins  for  itself  as  a  shelter,  lliis  web,  ordinarily 
invisible  to  the  naked  eye,  is  often  rendered  visible  by  the  deposition  upon  it  of  dew 
iu  minute  globules,  which  give  to  the  leaves,  when  bathed  in  the  momint;  van,  an 
indescribably  splendid  appearance  of  being  sprinkled  over  with  minute  diamonds. 
I  believe  that  this  wuh  serves  chiefly  as  a  protection  to  the  tiny  aracbuids  from  dew  and 
light  showers,  for  heavy  rain,  especially  if  long-continued,  breaks  up  the  sheltering 
webs,  and  thus  leads  to  the  disappearance,  if  not  to  the  destruction,  of  the  pest 

"  The  mites  lay  their  eggs  in  hollows,  close  to  the  ribs  of  the  leaves  nsnally.  1  he 
eggs  are  oblate  spheroids,  flatter  at  one  pole,  by  which  they  are  firmly  and  broadly 
attached  to  the  leaves,  than  at  the  other,  at  which  their  transparent  shell  is  sodJenly 
drawn  out  into  a  long  and  tapering  and  slightly  curled  glossy  proeess.  They  are  red, 
like  the  mite  itself,  and  at  the  cloea  of  segmentation  present  at  their  snrfsM  a  beauti- 
ful reticulated  pattern,  due  to  the  presence  of  a  concentrated  and  dark-coloured  layer 
ol  protoplasm  around  the  nucleii  of  all  the  cells  of  the  blastoderm.  The  young 
arachnids  leave  the  egg  «8  six-footed  larvse,  which  do  not  attach  themselves  as  parasites 
to  the  hudies  of  insects  and  spiders,  as  do  their  distant  relations  the  Trombidiidte,  nor 
fiudergo  any  of  those  strange  changes  which  many  other  mitee  pass  through  in  the  course 
of  their  development,  but  attain  to  the  adult  eondition  by  a  simple  change  of  skin 
that  usually,  though  not  perhaps  invariably,  is  made  oa  the  same  leaf  as  that  on  which 
they  emerged  as  larvsB  from  the  egg.  The  shells  of  the  hatched  egga  remain  glued  to 
the  leaf  for  some  time  as  microscopically  small  objects  resembling  porcelain  saucers. 


50  The  Tea  insects  of  India. 

*'  Prepai-atory  to  the  final  moult  the  mites  draw  all  their  legs  in  under  them, 
become  perfectly  motionless,  and  appear  to  change  from  red  to  white ;  but  no 
change  of  colour  actually  occurs,  the  appearance  of  whiteness  which  the  thin  and 
colourless  old  skiu  presents  being  due  to  the  access  of  air  to  the  interval  between  it  and 
the  new. 

"  The  male  differs  from  the  female  not  only  in  size  but  also  remarhably  in  the 
form  of  the  body.  The  former  sex  is  the  smaller,  and  in  the  shape  of  the  body  resem- 
bles a  plover's  egg,  being  broadly  rounded  at  the  anterior  end  and  pointed  posteriorly, 
while  the  latter  resembles  an  egg  which  is  similar  and  semi-circular  in  outline  and 
nearly  equal  at  both  ends. 

"  The  males  are  most  solacious  little  creatures,  and  the  very  remarkable  mode  in 
which  they  couple  with  the  female  has  frequently  been  witnessed  by  me  under  the 
microscope.  After  a  brief  courtship,  which  consists  in  actively  and  excitedly  career- 
ing round  and  round  the  female  for  a  few  seconds,  in  caressing  her  with  his  sensitive 
feet,  and  in  exciting  her  by  repeated  thrusts  from  his  needle-shaped  and  protrusible 
mandibles,  the  male  embraces  the  female  by  placdug  his  two  front  pairs  of  legs  upon 
the  upper  surface  of  the  end  of  her  body,  then  suddenly  dives  downwards  and  forwards 
beneath  her  body,  retaining  firm  hold  of  her  by  means  of  the  claws  and  suckers  with 
which  his  legs  are  furnished,  and  finally  extends  and  recurves  the  end  of  his  soft  and 
flexible  body  until  his  genital  aperture,  which  is  placed  on  the  ventral  surface 
just  in  front  of  the  terminal  anus,  is  opposite  to  that  of  the  female,  which  occupies  a 
similar  position. 

"  The  mite  injures  the  tea  plant  by  repeatedly  puncturing  the  leaves  and  pumping 
out  the  liquid  contents  of  the  epidermis  (P  and  parenchyma)  through  the  punctures 
by  the  aid  of  the  pharyngeal  pump  with  which  it,  like  all  other  arachnids,  is  provided. 
A  freshly-punctured  leaf  exhibits  a  regular  and  pretty  pattern  of  irregular  star-shaped 
patches  of  light  green  worked  upon  a  dark  gi-ound.  The  pale  spots  are  caused 
by  the  mites,  and  in  the  centre  of  nearly  every  one  of  them  two  most  minute 
punctures  can  only  with  difficulty  be  made  out,  even  by  the  aid  of  a  microscope. 
In  order  that  the  manner  in  which  the  punctures  are  made  may  be  understood. 
it  will  be  necessary  briefly  to  describe  the  mouth-parts  of  the  animal.  These 
consist  of  (1)  a  conical  rostrum  or  beak,  the  sides  of  which  are  embi-aced  and  partly 
fonned  by  (2)  a  pair  of  short,  stout  and  jointed  palpi  or  feelers  which  end  in  a  pair 
of  pincers,  and  answer  to  the  great  claw-bearing  feelers'  of  the  scorpion  and  to  the 
first  maxillse  of  an  insect ;  and  of  (3)  a  pair  of  jaws  or  mandibles,  which  do  not  enter 
into  the  composition  of  the  beak  above,  and  in  front  of  which  they  lie,  but  between 
which  and  them,  on  the  contrary,  there  exists  a  wide  interval.  The  rostrum  is  not 
sterrated  on  the  edges  so  as  to  resemble  that  of  an  ordinary  tick,  as  it  is  in  the  Euro- 
pean 1\  telarius,  but  on  each  side  of  the  minute  slit-like  opening  which  constitutes 
the  mouth,  and  is  placed  at  its  lower  extremity,  it  bears  two  minute  cuiTcd  and  probably 
movable  spines-  At  the  ends  of  the  short  fixed  arms  the  pincers  of  the  feelers  open 
the  ducts  of  the  glands,  which  furnish  the  viscid  secretion  wherewith  the  animals  spin 
their  protective  webs.  The  mandibles  or  jaws  are  a  pair  of  long  and  delicate  needle- 
shaped  rods,  which  ordinarily  lie  retracted  out  of  sight  into  their  sheaths  ready  to  be  shot 
Out  with  lightning  rapidity.  It  is  a  remarkable  fact  that  the  sheaths,  which  appear  to 
be  none  other  than  the  basal  joints  of  the  mandibles,  retain  their  primitive. embryonic 
distinctness  throughout  life,  and  do  not  coalesce  in  adult  life  so  as  to  form  a  single  com- 
mon sheath,  as  they  are  said  to  do  in  T.  telarius.  It  is  more  probable  that  the  leaves  are 
punctured  by  these  mandibular  needles,  and  that  the  two  little  movable  spines  placed  at 
the  sides  of  the  rostrum  serve  only  to  keep  the  sucker-shaped  elevation  around  the  mouth 


Tke  Tea  intedt  pf  India,  M 


olowly  applied  to  the  irounded  spots  in  ord«r  tlist  the  buccul  puTiip  may  net  ai  cfTcc- 
tuaily  m  jJOMsible.  tdun  lliut  tlio  latter  perform  the  doublo  doty  of  Iniicotk  and  iclcu- 
tire  hO'>ks. 

"  TbeTeA-Mite  is  an  esoossively  rainut«  animal,  thofem«)«  maftsuring  onlj  about 
one  twenty.fifth  of  an  inch,  or  ul)Out  one  millimetre,  in  length  between  the  Mtrwnities 
.  of  the  oiitstretolicd  anterior  nnd  i>o*ter{or  group  of  legs,  and  the  male  being  about  one* 
■ixth  Binaller.  The  ogg-»hfti)od  bo  ly  is  diridcd,  ezeept  when  inflated  to  it*  falleet  extent 
by  inibiU-d  tea  jnioes.  by  distinct  grooves  into  six  divisions  in  the  fenutlo  and  into 
Hewn  in  the  male  ;  and  each  of  these  divisions,  as  to  which  it  it  exceedingly  doubtful 
whether  they  represi-nt  true  segments,  bearn  two  pairs  of  long  and  stiff  and  backwaid* 
ly  directed  white  hairn,  forming  four  longitudinal  »eries  placed  two  on  each  out*r  third 
of  the  upper  i«urface  ;  the  fii-st  segment,  which  has  only  one  \mr  of  hair»,  and  is  morM)ver 
lonijer  in  the  male  than  in  the  female,  carries,  in  both  sexes,  ttto groups  of  two  imequal 
eyej«,  forming  two  pairs,  one  of  vrhicli,  the  anterior,  is  smaller  than  the  other. 

"  To  the  naked  eye  the  Tea-Mite  appears  aa  a  dull  bloodTed  speck,  but  nnder  the 
miorosoopo  prosentH  itself  as  a  much  brighter  and  more  variously  coloured  object,  its  lege 
boin;,'  of  a  pale  flesh-colour  adorned  with  a  light  crimson  stripe,  the  front  segment  of  tlie 
body  bright  crimson  with  a  semi-circular  mirk  in  the  middle  of  its  hinder  margin,  coa* 
oolorous  and  in  coutaL-t  with  the  deep  blood-red  of  all  the  remaining  segments  in  the 
fenvile,  which  is  dark  bloAd- red  from  tlie  front  end  of  the  second  segment  to  the 
oxtremity  of  the  body,  but  of  the  four  following  segments  only  in  the  male,  which  ha« 
the  two  terminal  segments  bright  crimson,  like  the  front  of  the  bodj*.  The  legs  are 
sparingly  clothed  with  long  and  colturUss  hairs,  and  they  are  all  terminated  on  each 
side  by  one  or  two  cui-ved  bristles  and  in  the  middle  by  a  single  hooked  elaw,  on  either 
side  of  which  there  spring  from  the  apex  of  the  tc:minal  joint  of  every  limb  t^io 
delicate  glassy  threads  with  enlarged  tips,  forming  long  and  thin^stalked  suckers,  bjr 
the  aid  of  which. the  mites  are  enabled  to  retain  thoir  footing  and  to  walk  seeurely 
over  the  leavfs,  and  the  males  to  clasp  the  females  firmly  by  the  back  during  copula- 
tion. In  cruslied  specimens  which  had  been  rendered  trannparent  by  reagents,  a  pair 
of  highly  refnujtive  and  spheroidal  solid  bodies  having  a  faint  concentric  strnctare 
was  always  to  be  made  out  beneath  the  skin  in  front  of  and  internal  to  the  eyes,  iu 
a  position,  therefore,  corresponding  as  closely  as  possible  with  that  in  which  ClapaiMe 
never  failed  to  find  in  embryos,  but  only  in  embryos,  of  T.  Ularius,  a  pair  of  saos 
each  containing  a  poar-shaped  solid  body. 

'*  I  propose  for  the  Tea-Mite,  which  wonld  appear  to  be  unknown  to  soienee,  the 
name  of  Tetranychut  bioculatut  in  allusion  to  its  double  (really  two  pairs  of)  eyee. 

*'  The  Tea-Mite,  so  far  as  I  have  been  able  to  make  out,  usually  fint  affeota  tmall 
])»tohes  consisting  of  a  few  bushes,  whence  it  rapidly  extends  orer  the  whole  or  a 
large  |>art  of  a  garden.  It  always  seemed  to  roe  to  consist  of  numerically  larger  and 
more  active  societies  on  the  bushes  of  very  old  gardens,  from  which  it  never  appeared 
to  be  entirely  absent,  as  vigorous  societies  were  to  bo  obtained  iherefrm  >is  often  as 
I  wanted  fresh  material  for  my  observations. 

"  The  view  entertained  by  many  planters  that  this  pest  is  carricvi  to  gardens  and 
distributed  over  them  by  insect  agency  does  not  receive  the  least  support  from  my 
observations.  Moreover,  the  analogy  of  the  closely-allied  European  spicies,  1.  tehrimt, 
is  wholly  opposed  to  such  a  notion,  which  doubtless  owes  its  origin  to  the  Tea-Mite 
having  been  mistaken  for  some  one  of  the  numerous  red  or  reddish-yellow  Mite* 
belonging  to  totally  different  groups,  which  do  commonly  oocur  parasitically  on  the 
outsideof  the  bodiesof  the  most  diverse  groups  of  inseota— a  kind  of  parasitism  whieh 
is  of  sxich  common  occurrence  that  I   have  rarely  if  ever  sorted  the  contents  of  a 
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bottle  containing  a  mixed  collection  of  terrestrial  arthropods  preserved  in  spirits 
without  finding  one  or  more  individuals,  or  even  species,  of  these  parasitic  arachnids* 
and  the  least  observant  amongst  us  must  have  repeatedly  met  with  instances  of  it. 

"  When  first  attacked  by  the  mite  the  leaves  have  the  appearance  described  above  ; 
but  as  the  punctures  increase  in  number  they  gradually  assume  a  dull,  dirty  coppery- 
reddish  tinge,  become  dry  and  bent  and  cockled,  and  finally  fall  to  the  ground, 
leaving,  in  extreme  cases,  the  steins  and  branches  of  the  buslies  bare.  A  badly- 
smitten  garden  may  be  recognised  from  a  distance  by  its  red  colour." 

The  principal  points  in  connection  with  the  life-history  of  the  mite 
which  remain  to  be  ascertained  are  the  number  of  generations  in  the 
year  and  the  length  of  time  spent  in  its  various  stages  of  development. 

The  mite  is  only  capable  of  slow  locomotion,  and  therefore  spreads  in 
the  first  instance  very  gradually.  From  Green's  observation  of  its 
presence  upon  sheltered  bushes  in  the  rainy  season,  it  may  be  expected 
to  be  found  to  lie  up  in  this  manner  until  the  time  comes  round  for  it 
to  recommence  operations  upon  the  bushes  generally. 

In  congequence  of  its  frequent  localisation  in  certain  areas,  red  spider 
lends  itself  specially  to  destruction  by  artificial  means  and  numerous 
experiments  have  been  made  to  this  end.^ 

The  most  promising  agent  for  use  against  red  spider  appears  to  be 

sulphur  in  one  form  or  another.     The  only 
Sulphur  versus  red  spider.  i     i      p  i    •         •         ,  •  i 

method  or  applying  it  which  seems  as  yet 

to  have  been  adopted  in  Indian  tea  gardens   upon  any  considerable  scale 

is    that  of  dusting   flour  of   sulphur  over  the  affected  bushes.     This  ie 

said  to  have  been  first  tried  in  the  Darjiling  district,  and  has  since  been 

taken  up  elsewhere. 

The   following   series  of  reports  by  Mr.  G.  F.  Playfair,   furnished 

through  the  courtesy  of  Messrs.  Barry  &  Co.,  give  a  full  and  excellent 

account  of  the  experience  of  a  Cachar  tea  planter  in  the  matter.^ 

Mth  March  1892. — "  I  am  taking  advantage  of  the  present  hot  weather  to  apply 
the  sulphur  as  advised  by  Mr.  Obristison,  who  makes  a  point  of  putting  it  on  during 
times  of  briglit  sunshine.  I  find  the  quantity  used  is  exactly  one  hundredweight  to  the 
acre,  and  cost  of  application  Rl-0.  Up  to  date  I  have  sulphured  60  acres,  and  will  keep 
on  as  long  as  the  sulphur  lasts  or  the  drought  continues.  I  have  given  up  my  original 
intention  of  applying  half  now  and  the  balance  when  red  spider  becomes  active,  as  1 
find  in  places  a  good  deal  of  blight  is  already  visible,  and  I  am  hopeful  that  the 
sulphur  will  etamp  it  out  before  the  insect  has  time  to  propagate.  Some  experiments 
with  the  mosquito  itself  tend  to  show  that  it  dies  if  lightly  dusted  with  the  sulphur." 

2ath  March  1892. — "  Eed  spider  began  to  show  itself  all  over  the  early  pruned 
sections,  but  I  applied  the  sulphur  as  fast  as  I  could,  and  wherever  the  application 

*  Amongst  other  preparations,  decoctions  of  tomato  leaves  in  water  have  been 
strongly  recommended  for  spraying  over  affected  bushes.  The  numl>er  of  applications 
required,  however,  to  rid  a  single  bush  in  this  way  of  the  pest  is  so  great  ns  to  render 
the  treatment  inapplicable  for  large  areas.  In  view  of  what  is  known  of  the  habits  of 
the  pest,  it  has  been  suggested  as  probable  that  sprajing  the  same  number  of  time? 
with  water  alone  would  be  almost  equally  effective. 

'  Most  of  these  reports  have  appeared  in  Indian  Museum  Noteff. 
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wM  made  not  %  traee  or'  ipider  remains.  Altogether  138  aoree  have  been  ralphored 
with  the  five  tons  sent  up.  The  mlphuring  bat  been  mo»t  earefalljr  done,  either  a  Dabn 
or  Mr.  Bama  being  in  oonstAnt  attendance,  and,  aa  far  ai  can  be  jndged  at  thSa  aarlj 
stafjc,  the  experim^^nt  ia  likoly  to  be  a  very  remoneratire  one.  Whether  or  not  the 
spider  willoome  back  renuuns  to  be  eeen,  bnt  at  the  preeeut  moment  I  eaa  gnarantee 
th«ro  ia  not  a  aingle  Hffected  buah  orer  the  whole  188  acres." 

13th  April  J892. — "  The  dronght  still  continaes,  only  '86  meh  of  rain  haTiag 
fallen  in  April,  the  total  to  dute  since  the  1st  January  being  4*05  inches.  Notwith* 
standing',  Kundookmara  ia  loolting  very  well  and  would  flush  at  one  with  rain.  The 
<;reat  heat  and  drynets  of  tbo  soil  liave  brought  on  some  red  »pider,  bnt  not  mneb,  M 
the  early  prtniod  sections  wore  all  sulphured,  and  the  later  pruned  have  not  yetsnffi* 
oient  foliago  to  make  red  Mpider  harmful.  It  is  gratifying  to  observe  that  not  a  single 
plant  over  the  sulphured  area  shows  the  slightest  sign  of  red  spider,  and  blight,  whioh 
had  appeared  with  the  first  growth,  bas  also  entirely  disappeared.  1  believe  that  in 
dealiuu'  with  the  one  disease  we  have  also  dealt  with  the  other,  and  that  the  early 
part  of  the  season  will  be  free  from  blight." 

18th  April  1893. — "  There  have  been  norharges  in  connection  with  the  sulphur — 
it  having  been  brought  np  to  the  garden  by  my  own  boats.  From  the  invoice  and 
estimating  for  freight,  1  make  out  the  five  tons  have  oust  approximately  fi900  and 
applied  to  the  bushes  about  il8-4  per  acre.  A  very  small  iucrease  in  yield  will  cover 
the  expense,  and  I  am  hoi)eful,  from  the  look  of  the  sulpliured  sections,  of  proving  to 
you  that  the  money  has  been  well  spent.  You  must  not  expect  to  see*  any  very 
startling  increase  in  outturn  in  consequence  of  the  sulphuring,  as  i  have  naturally 
treuttd  those  flats  which  are  the  poorest  and  most  in  want  of  encouragement ;  but  if  by 
doing  away  with  spider,  nnd  possibly  blight,  I  can  in  time  bring  these  flats  from  poor 
to  good,  the  gain  will  bo  great  indeed.  At  the  present  moment  1  believe  that  the 
application  of  sulphur  wilt  result  in  an  increase  of  a  muund  of  tea  per  acre  ;  it  eertainly 
will  be  HO  if  blight  is  mitigated  as  well. 

"  I  have  written  out  extracts  from  my  diary,  giving  you  full  paitionlars  respeet- 
ing  tlio  way  the  sulphur  was  applied,  the  state  of  the  bushes  before,  and  the  imme- 
diato  result  after  application.  It  will  be  interesting  to  compare  this  report  with  subse- 
quent ones  which  I  will  send  from  time  to  time  in  the  fame  form." 

Abstract  of  diarjf. — "The  treatment  was  begun  on  7th  Maroh  1892  and  com- 
pleted on  21st  of  the  same  month.  Sixty  acres  were  treated  at  the  rate  of  one  hundred- 
weight  to  the  acre,  which  gave  a  very  sufficient  sprinkling,  sixty  •seven  acres  at  the 
rate  of  two  hundredweight  to  three  acres,  while  eleven  acres  were  treated  with  • 
mixture  of  one  part  of  sulphur  to  two  parts  of  sifted  lime.  The  lea  that  was  treated 
was  of  tho  '  China  '  variety.  The  bushes  were  rather  below  than  above  the  medium  sice* 
They  had  not  put  out  much  growth  owing  to  tho  drought.  Ked  spider  had  appeared, 
and  careful  examination  showed  that  it  was  present  in  many  places.  The  application 
of  the  sulphur  wus  mado  through  markin  doth  by  simply  shaking  the  bag  over  the 
bush.  Where  water  was  available  the  bushes  were  first  splashed  with  water,  bnt 
over  11  considerable  area  tho  application  was  made  without  previoos  watering.  The 
sulphur  adhered  fairly  well  even  on  dry  bushes,  in  opite  of  the  high  wind  which  blew 
both  at  the  time  that  the  treatment  was  going  on  and  afterwards.  The  average  eost  of 
applying  tho  sulphur  was  about  Hi-4-9  per  acre,  including  the  purehase  both  of 
the  cloth  and  also  ol  the  kulcies  for  watering.  As  far  as  could  be  made  out,  pnvitUd 
the  tun  was  ttrong,  bushes  powdered  in  the  morning  had  all  the  ted  spider  killet  by 
evening.  After  sulphuring  the  bushes  were  examined  daily,  bnt  the  only  bushes  on 
which  red  spider  could  be  found  were  one  or  two  which  bad  been  treated  with  the 
mixture  of  lime  aud  sulphur  ;  even  here,  however,  very  careful  search  was  required  to 
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find  live  insects.  On  16th  April  it  was  noted  that  red  spider  was  to  be  seen  in  all 
parts  of  the  garden  except  the  sulphuied  area,  while  neighbouring  ^  ardens  were  very 
much  affected  by  it.  The  sulphured  area  was  the  fust  pruned  and  should,  under 
ordinary  circumstances,  have  been  tbe  most  affected.  With  regard  to  the  effect  of 
the  sulphur  treatment  on  mosquito  blight,  some  mosquito  blight  insects  were  caught 
:>nd  experimented  with  on  23id  March.  When  sulphur  was  powdered  on  to  them  it 
adhered  to  the  hairy  parts  of  the  body  and  legs  to  a  considerable  extent,  but  the  insects 
did  not  die  at  once,  though  putting  them  in  this  state  under  a  glass  in  the  sun  was 
fatal  to  them.  After  applying  the  sulphur  all  signs  of  blight  disappeared,  careful 
search  not  revealing  a  single  punctured  shoot.  It  must  bo  added  that  little  blight 
could  be  found  on  other  parts  of  the  garden,  but  the  flats  which  had  been  treated  with 
su'phur  were  always  the  ones  to  be  first  attacked.' 

6th  May  lS92.-<-'"  I  have  no  objection  whatever  to  Mr.  Cotes  making  use  of  any  inform- 
ation he  may  have  derived  from  my  writings,  and  will  be  glad  to  supply  liim  with  further 
notes  from  time  to  time.  I  strongly  object,  however,  to  trying  Mr.  Cotes'  suggestion  about 
sulphur  soap  instead  of  the  pure  sulphur  (except  as  a  supplementary  experiment)  for  this 
reason.'' 

"  The  action  of  sulphur  against  red  spider  is  now  proved  beyond  doubt,  and  requires  no 
comment.  It  also  seems  to  hiive  killed  o£E  the  blight  insect ;  and  if  this  is  a  fact  it  would 
be  a  vast  pity  to  operate  against  the  one  disease  without  the  other  in  future,  for  the  sulphur 
soap  wash,  however  efficacious  against  spider,  could  not  be  expected  to  do  much  harm  to  a 
winged  insect  like  blight.  Moreover,  the  wash  requires  special  apparatus  for  application, 
and  the  purchase  of  such  insufficient  quantity  to  go  over  hundreds  of  acres  quickly  would 
be  prohibitive.  That  blight  has  actually  been  killed  out  over  the  sulphured  area  seems  to 
me  a  certainty.  On  the  14th  March  I  wrote  to  you  saying  that  my  original  plan  of  dis- 
tributing the  sulphur  had  been  changed  owing  to  a  considerable  amount  of  blight  being 
noticeable.  This  is  proof  that  blight  was  there  ;  it  is  equally  certain  there  is  none  now,  and 
the  accompanying  extract  from  my  diary  will  prove  that  during  the  past  ten  years  I  have  in- 
variably reported  blight  not  later  than  the  week  ending  the  23rd  April,  and  almost  always 
in  the  same  spot,  which  this  year  is  free.  I  am  not  yet  in  a  position  to  ask  you  for  a 
further  and  larger  supply  of  sulphur  for  next  year,  but  trust  to  be  able  to  do  so  when  I  can 
lay  the  result  of  the  pluckings  of  the  sulphured  and  non-sulphured  areas  before  you." 

23rd  June  1892.—^'  Since  the  1st  June,  I  have  been  keeping  a  record  of  the  pluckings 
of  sulphured  and  non-sulphured  areas,  and  on  a  separate  sheet  I  give  you  the  results. 
You  will  observe  that  over  three  weeks'  plucking,  the  average  per  acre  is  llll)  of  leaf  in 
favour  of  the  sulphur  for  every  time  the  acre  was  plucked,  or,  say,  33lb  in  all.  At  first 
sight  this  does  not  appear  a  very  large  increase,  but  you  must  remember  that  only  the 
worst  places  were  sulphured,  and  now  it  is  evident  these  sections  are  doing  rather  better 
than  the  rest.  Also  I  have  refrained  from  comparing  pluckings  till  red  spider  was  fairly 
on  the  mend;  had  I  done  so  from  the  beginning  of  May  the  difference  would  have  been  too 
marked  and  misleading. 

"Leaving  out  of  consideration  all  differences  between  sulphured  and  non-sulpbured 
areas,  and  taking  them  as  of  the  same  value,  the  difference  in  favour  of  the  sulphured 
would  be  441b  leaf  or  lift   tea  per   acre    for  the  whole  month.     The    cost    of   treatment 

'  Very  careful  experiment  will  be  necessary  before  concluding  that  sulphur  is  actually  effective  against 
mosquito  blight,  for  the  experience  of  entomologists  in  other  parts  of  the  world  seems  to  be  that  while 
sulphur  is  exceedingly  active  against  all  kinds  of  mites  (of  which  red  spider  is  one),  it  has  little  effect 
on  insects.— BL  t'.  C. 

'^  "  It  may  be  noticed  that  washes  made  of  soap  and  suliihur  combined  have  been  recommended  both 
in  the  United  States  and  in  England  for  use  against  mites  like  the  red  spider.  The  wash  is  sprayed  on  to 
the  plants  by  means  of  a  force  pump  fitted  with  a  nozzle  to  give  a  very  finely  divided  spray.  This 
method  of  applying  the  sulphur  may  possibly  prove  cheaper  and  more  effectual  than  dusting  it  on  to  the 
leaves,  though  Mr.  Playfair's  experiments;  with  sulphur  in  powder  seem  so  successful  as  to  leave  little  to  be 
desired.  Compounds  of  soft  soap  and  sulfhur  can  now  be  purchased  in  England  ready  made,  so  as  only 
to  require  tlje  addition  of  water.  In  her  fifteenth  annual  report  ou  Injurious  Insects,  Miss  Ormcrod  men- 
tions the  Chiswick  So:ip  Co.,  of  Chiswick,  England,  as  a  firm  from  which  the  mixture  can  bo  procured." 
—  (Extract  from  "  Indian  Musetan  Notes,") 
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ainoant«d  to  R8-4  *noM  per  acre,  to  thiit  with  te*  at  6ai)Das  por  poaod  all  eipenaee  woald 
be  recovcretl  in  two  tnontlii. 

"  I  nm  .(uUe  convinced,  however,  that  the  itilphur  will  five  roe  quite  one  maond  of  tm 
per  aere  by  tlte  end  of  the  year." 

aSrd  Jnme  1809.— 
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•  lHh  May  1893.—"  I  bad  bad  luck  aa  regarda  weather,  If  arch  being  a  w«t  nonth  ihia 
^ear.  Bcserving  2  cwt.  for  experimental  parpoaee,  the  balance  of  6  tone  of  floor  of  toN 
phnr  was  applied  to  136  acrca,  of  n-bich  86  acres  bad  good  aanshine  for  between  ten  and 
fourteen  days  before  being  washed  by  rain  ;  28  acre*  for  two  days  ;  and  82  acres  were  pow« 
denxlin  the  moriung  and  washed  in  the  evening.  Still  the  effect  seems  to  be  mach  the 
snme  over  tho  whole  area  which  is  praeiieally  free  of  spider.  I  qualify  tho  latter  statement, 
as  a^  bush  every  here  and  there  does  show  up  red  this  year,  which  was  not  the  case  in  1892. 
Tlie  number  is  altogether  insignificant,  being  under  1  per  cent.,  but  I  mention  the  fact  as 
being  curious  and  unlike  tho  past  season's  experience. 

"  Tho  only  point  worth   noting   this  year  is,   that  a  single  day's  good  bot  sunshine 
appears  suf^cient  for  the  sulphur  to  do  its  work. 

.  "The  138  acres  treated  in  1892  have  for  the  most  part  very  little  spider.  Some  of  the 
wortt  sections,  espocially  those  subject  to  flootling,  show  up  a  little  red,  bot  not  one 
qnarter  as  bad  as  in  former  years  {  on  the  other  haad,  there  are  large  stretches  with  no 
spider  at  all. 

**  On  tho  first  signs  I  went  over  78  acres  with  the  one  cask  of  2  cwt  reserrted  for  the 
pntpos^i  sprinkling  every  buah  that  gave  the  slightest  show.     From  the  ground  gone  orer 
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and  quantity  of  sulphur  used,  I  calculate  the  affected  hushes  amounted  to  just  3  per  cent. 
With  a  little  more  sulphur  I  could  have  checked  the  disease  over  the  remainder  of  the  138 
acres,  for  I  am  glad  to  say  the  72  acres  are  now  quite  free,  whereas  the  rest  have  perhaps 
10  per  cent,  of  the  bushes  red.  The  11  acres  treated  with  sulphur  and  lime  which  I 
reported  as  unsuccessful  last  year  have  at  least  50  per  cent,  attncked. 

"  Now  that  I  know  more  about  sulphur  and  its  effects,  I  am  convinced  I  made  a  great 
mistake  in  not  applying  it  immediately  after  pruning.  I  have  several  reasons  for  saying 
so,  amongst  which  are — (1)  Red  spider  must  hybernate  somewhere  in  the  bush ;  it  cannot 
come  spontaneously.  One  invariably  sees  it  start  on  the  old  leaves,  and  work  gradually 
up  to  the  new  growth  which  is  always  the  last  attacked,  and  I  should  not  be  surprised  to 
learn  that  it  remained  through  the  cold  weather  in  the  harlc.  Therefore  an  application  of 
sulphur  in  January  ought  to  be  as  successful  as  in  March.  (2)  The  sulphur  would  go  very 
much  further  on  newly-pruned  bushes,  and  would  also  search  out  the  hark,  which  it  can- 
not do  after  the  leaves  form  a  covering.  Moreover,  there  would  be  no  fear  of  heavy  rain 
for  at  least  two  months,  nor  would  there  be  the  high  winds  of  February  and  March  which 
waste  a  good  deal  of  sulphur.  (3)  Although  Mr.  Cotes  is  not  convinced  on  the  subject,  1 
still  hold  to  my  opinion  that  sulphur  has  an  influence  on  blight.  My  experience  of  this 
year  is  exactly  that  of  last,— viz.,  that  on  the  sulphured  area  there  is  still  no  blight,  but 
a  good  deal  on  other  places ;  in  fact  it  is  unusually  bad  for  the  early  season  of  year." 

The  following  is  an   extract  from  an  interesting  report  by  Mr.  A.  H. 

Late  pruning  versus  red  spider.       ^^'^^^  "P^"  ^^^  subject  of  late  pruning   as  a 

check  on  red  spider  in  Assam.     It  has  been 
furnished  through  the  kindness  of  Messrs.  Barry  &  Co.* 

8th  May  /85S.— "The  weather  has  been  unusually  cold  for  time  of  year.  Red  spider 
has  also  been  showing  on  parts  of  gardens,  but  is  getting  less.  The  gardens  promise  well, 
and  with  suitable  weather  should  soon  make  up  and  pass  last  year. 

"  In  connection  with  red  spider,  it  may  be  of  interest  to  you  to  note  that  this  blight 
rarely,  if  ever,  attacks  bushes  pruned  after  the  last  week  in  March.  For  three  years  I 
have  kept  small  plots  of  bushes  unpruned  till  last  week  of  March,  and  this  year  I  kept 
some  30  acres  unpruned  till  after  third  week  of  March,  the  difference  of  the  plots  so 
treated  being  now  very  marked ;  that  portion  of  same  plot  early  pruned  being  more  or 
less  covered  with  blight,  and  the  later  pruned  throwing  out  shoots  without  a  sign  of 
blight. 

"  My  neighbour  at  Coolie  Kusie  has  tried  the  same  experiment  with  so  far  like  result, 
I  am  of  opinion  that  late  pruning— not  before  first  week  in  April  preferably — will  be  found 
the  best  remedy  or  rather  preventative  for  this  blight;  the  bushes  liable  to  it  will  pro- 
bably get  the  blight  on  them  before  they  are  pruned,  but  the  pruning  will  remove  a  good 
deal,  and  the  bush  will  throw  out  shoots  straight  away  without  a  check. 

*'  Blighted  bushes  give  little  or  no  leaf  for  several  weeks,  and  the  little  leaf  given 
before  they  become  attacked  by  the  blight,  would  probably  be  more  than  made  up  by  the 
unpruned  bush  up  to  beginning  of  April. 

"  I  am  referring  to  ordinary  or  light- pruned  tea  ;  heavy  pruning  is  probably  best  done 
early,  and,  further,  red  spider  does  not  attack  heavy.pruned  tea  as  a  rule." 

Mites  other  than  Red  Spider.— In  India  red  spider  {Tefrany- 
chiis  bioculatuSy  W.  M.)  is  the  only  mite  which  has  hitherto  been  recorded 
as  attacking  the  tea  plant,  but  in  Ceylon  the  two  totally  distinct  species 
Tyjihlodromus  carifiaius  and  Acarus  transhicens  have  been  discovered  by 

*  It  should  be  observed  that  in  Ceylon  a  bad  atlack  of  red  spider  is  said  to  be  very 
liable  to  follow  a  few  months  after  heavy  pruning  (vide  Green,  Intect  Pests,  No,  7). — 
E.  C.  C. 
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Green,  wbo  fonod  tliat  they  were  retpontible  for  much  of  the  damaf^ 
commonly  attributed  to  red  spider,  from  which,  however,  they  should  be 
carefully  distinj^uishcd.  Tlio  following  is  n  summary  of  Green's  obier- 
vatious  as  published  in  the  Ceylon  Independent. 

Typhlodromut  earinaiui,  Green,  lliis  is  a  minute  dull-coloured  mite 
oharactoriscd  when  full  grown  by  a  seriei  of  fine  white  longitudinal 
ridges  of  waxy  secretion  down  the  back.  It  feeds  both  on  the  upper 
and  under  surfaces  of  tlio  leaves,  especially  along  the  margins.  When 
attacked  the  leaves  become  dry  and  bronzed,  but  they  do  not  curl  up 
as  when  affected  by  red  spider.  The  life-history  of  the  species  would 
seem  to  be  very  similar  to  that  of  red  spider,  but  has  not  yet  been  com- 
pletely traced. 

Green  recommends  treating  nurseries  affected  with  this  mite  with 
washes  of  one  part  of  kerosine  emulsion  to  eighty  parts  of  water,  or  one 
part  of  plienyle  to  two  hundred  and  forty  parts  of  water.  The  appli- 
cation to  be  made  in  the  evening  and  followed  the  next  morning  with  a 
washing  of  pure  water,  unless  rain  has  fallen  in  the  meantime. 

Acarua  translucens,  Green.^  This  is  a  minute  amber-coloured  mite 
with  a  clouded  stripe  down  the  middle  of  the  back.  It  confines  its 
attack  to  the  flush  where  it  is  to  be  found  on  the  buds  and  young  leaves. 
It  seems  to  be  unaffected  by  rain  and  continues  its  ravages  all  the  year 
round,  with  the  result  that  it  occasions  a  large  amount  of  damage  on 
many  estates  in  Ceylon.  Green  found  the  mite  in  all  stages  of  develop- 
ment, including  egg;e,  larvae,  and  adult  males  and  females,  on  the  young 
leaves,  He  recommends  the  persistent  plucking  of  every  shoot  on 
affected  bushes. 

For  further  particulars  about  these  two  species  reference  should  be 
made  to  Green's  work. 


INSECTICIDE  APPAKATUS  LIKELY  TO  BE  USEFUL  UPON 
INDIAN  TEA  GARDENS. 

Artificial  means  of  destroying  insects  are  now  widely  employed  both 
in  the  United  States  and  in  Europe,  and  no  reason  is  apparent  why  they 
should  not  be  adopted  for  use  in  India.  This  is  especially  the  case 
where  such  valuable  crops  as  tea  and  coffee  are  coucerned,  which  are 
likely  to  repay  the  cost  many  times  over  in  increased  productiveness. 

The  first  )>oint  to  notice  is  the  fact  that  the  best  time  to  employ 
insecticides  is  as  soon  as  ever  the  blight  appears,  and  without  waiting 

'  In  Kietnor's  EMemiet  ofihe  Coffee  Tree,  second  edition,  Colombo,  1880,  the  name 
Aeants  translmeens  is  given  to  a  mite  fotind  Msociated  with  tbc  scale  inaeefc  Ltemwimm 
eoffhce,  Nictncr,  on  coffee  bushes  in  Ceylon.  It  does  not  appear  whctlier  the  two  forma  am 
identical. 
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until  appreciable  injury  has  been  done;  for  preparations  which  might 
profitably  be  employed  to  kill  off  the  pest  on  the  few  bushes  where  it 
first  appears,  and  thus  prevent  its  spreading  wholesale  throughout  the 
garden,  are  liable  to  prove  too  troublesome  and  expensive  for  application 
at  a  later  date  when  large  areas  have  become  affected. 

Methods  capable  of  more  or  less  completely  destroying  almost  every 
form  of  insect  blight  have  now  been  invented  in  America  and  Europe. 
The  relative  merits  also  of  almost  every  substance  which  possesses  in- 
secticide properties  have  been  so  fully  thrashed  out  by  the  United  States 
entomologists,  that  little  is  likely  to  be  gained  by  attempts  to  invent 
new  insecticides  in  India.  What  is  rather  required  is  to  adapt  already 
existing  systems  to  the  special  requirements  of  the  tea  industry  and  to 
ascertain  by  experiment  how  to  attain  the  most  satisfactory  results  with 
the  least  possible  expenditure. 

The  period  immediately  after  pruning,  when  the  bushes  are  small 
and  thin,  is  no  doubt  a  favourable  one,  under  certain  circumstances,  for 
treating  large  areas  for  the  destruction  of  such  pests  as  red  spider  and 
scale  insects  which  remain  all  the  year  round  upon  the  plants  j  but  the 
shock  likely  to  be  caused  to  the  bush  by  the  application  of  poisonous 
substances  must  also  be  taken  into  consideration,  and  the  object  should 
be  to  select  a  moment  for  operation  when  the  insect  is  most  open  to 
attack  and  the  plant  least  liable  to  be  affected. 

With  a  few  unimportant  exceptions,  the  species  which  attack  the  tea 
plant  in  India  are  confined  to  Southern  Asia;  they  are  sufficiently  closely 
related,  however,  to  corresponding  American  and  European  forms  to  be 
likely  to  be  to  a  very  large  extent  amenable  to  the  same  insecticides.  For 
this  branch  of  the  subject,  therefore,  the  masterly  publications  of  the 
United  States  Entomological  Department  are  of  the  greatest  use, 
though  great  care  must  be  taken  only  to  institute  comparisons  between 
species  which  have  essential  features  in  common. 

The  sulphur  treatment  for  red  spider,  which  has  been  fully  described 
on  pages  53  to  56  of  this  report,  may  be  said  to  have  already  passed  into 
the  stage  of  practical  utility  in  India.  Sulphur  has  long  been  employed 
both  in  Europe  and  in  America  for  the  destruction  of  mites  of  all  kinds, 
of  which  the  red  spider  of  the  tea  plant  is  one.  Sulphur  is  therefore 
likely  to  be  useful  in  India,  not  only  against  red  spider  but  also  against 
such  species  as  Ti/pJilodromus  carinatns  and  Aearns  translucens  referred 
to  on  page  57  of  this  report.  Whether,  however,  the  system,  hitherto 
adopted  in  Indian  tea  gardens,  of  sprinkling  the  sulphur  in  a  dry  powder 
over  the  bushes,  will  eventually  prove  to  be  the  cheapest  and  most 
effectual  method  of  application,  is  open  to  considerable  doubt.  Both 
in  England  and  in  America  this  system  seems  to  have  been  generally 
abandoned  in  favour  of  mixing  the  sulphur  with  soap  which  is  then 
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dissolved  in  water  and  sprayed  in  this  form  over  the  afTeoteU  plants. 
Cakes  of  soap  and  sulpiiur  mixed  ready  to  be  dissolved  in  wat«r  are  said 
to  bo  already  an  article  of  manufaotufo  iu  England  (seo  foot-note  to 
page  54).  This  substance  can  therefore  bo  easily  procured  and  would 
seem  to  bu  well  worth  trying  upon  an  extensive  scale,  before  rnncluding 
definitely  that  the  system  at  present  adopted  is  iooapable  u£  further 
improvement. 

Sulphur  is  one  form  or  another  at  present  to  be  the  most  promi-iing 
agent  for  use  against  mitos  generally.  From  the  experiment!',  however, 
which  have  been  made  elsewhere,  it  is  almost  certain  to  have  little  effect 
on  pests  which  belong  to  the  zoological  group  Insecta.  In  other  words, 
while  mites  are  exceedingly  susceptible  to  sulphur,  insects  (properly  so 
called)  are  but  little  affected  by  it. 

It  must  be  borne  in  mind  that  in  order  to  give  satisfactory  results, 
not  only  must  an  insecticide  be  carefully  prepared  and  applied  in  the 
right  proportions  and  in  the  proper  manner,  but  it  is  necessary  to  ascef* 
tain  that  tiie  nature  of  the  insect,  which  it  is  required  to  destroy,  is 
such  ns  to  render  it  amenable  to  the  particular  form  of  insect  poison 
employed.  The  necessary  caution  also  must  be  exercised  in  cases  where 
the  application  is  hurtfal  to  the  higher  animals  and  man. 

From  the  contradictory  statements  which  have  been  made  by  those 
who  have  experimented!  in  India  with  identical  insecticides,  it  appears 
that  a  good  deal  of  misunderstanding  exists  with  regard  to  the  nature 
of  theso  substances.  In  particular  the  fact  seems  to  be  often  over- 
looked that  because  an  insecticide  is  either  effective  or  the  reverse  when 
applied  in  a  particular  manner  against  one  insect,  it  by  no  means  neoes* 
sarily  follows  that  it  will  have  the  same  effect  when  used,  either  in  the 
same  or  in  some  other  manner,  against  a  different  species. 

With  this  preface  we  may  proceed  to  consider  a  few  of  the  more 
important  insecticides  and  mechanical  appliances  invented  in  America 
for  the  destruction  of  insects.  It  will  be  unnecessary  to  repeat  what 
has  already  been  said  either  about  the  sulphur  treatment  which  has  been 
fully  dealt  with  above,  or  concerning  such  methods  as  that  of  applying 
bisulphide  of  carbon  to  root-feeding  forms  which  has  been  suQiciently 
described  on  page  6  under  the  heading  Melolonthiui. 

The  subject  may  most  conveniently  be  considered  under  the  follow, 
ing  five  headings  :^ 

(1)  Korosine  Emulsion. 

(2)  Pyrethrum. 

(3)  Arsenical  Washes. 
{4t)  Hydrocyanic  Gbs. 
\b)  Hopperdozers. 
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Kerosine  Emulsion. 

This  insecticide  is  said  to  be  very  widely  used  in  the  United  States 
against  Aphidge,  scale  insects  and  other  soft-bodied  insects,  which 
feed  by  sucking  up  the  juices  of  plants  by  means  of  a  proboscis  inserted 
in  the  tissues  of  the  plant,  and  which  are  hence  little  affected  by  non- 
volatile poisons  distributed  on  the  surface  of  the  leaves.  In  particular 
it  is  said  to  have  proved  very  valuable  in  Florida  for  ridding  orange  trees 
of  scale  insects. 

In  India  it  has  been  favourably  reported  upon  for  destroying  the 
green  scale  bug,  which  is  one  of  the  most  inveterate  blights  of  the  coffee 
tree,  also  for  dislodging  white  ants.  It  is  further  said  to  have  been 
successfully  used  in  the  Kangra  Valley  for  destroying  scale  insects  on 
tea,  and  has  been  recommended  by  Mr.  Green  to  the  attention  of  Ceylon 
tea  planters  for  dealing  with  the  five-ribbed  tea  mite  {TypTilodromus 
cannatus,  Green),  the  tea  Aphid  [Ceylonia  themcoala^  Buckton),  and  such 
scale  insects  as  Chionaspis  thea^  Maskell.  It  is  further  worthy  of  very 
much  more  careful  trial  than  has  yet  been  accorded  it  against  such 
insects  as  mosquito  blight  and  green  fly  blight.  For  although  it  may 
be  impossible,  without  seriously  injuring  the  foliage,  to  make  it  suffi- 
ciently strong  to  destroy  the  winged  adult  forms  of  these  species,  which 
fly  off  as  soon  as  spraying  commences,  it  by  no  means  follows  that  it  will 
be  ineffectual  against  the  wingless  larvae  which  also  subsist  upon  the 
tea  bush,  where  they  not  only  do  a  considerable  amount  of  injury  them- 
selves, but  also  eventually  develop  into  the  winged  form.  No  doubt 
the  best  thing  would  be  an  insecticide  capable  of  destroying,  on  the  first 
application,  alike  the  eggs,  the  larvae  and  the  adult  insects,  without 
injury  to  the  tea  bush,  but  failing  this  it  is  quite  possible  that  useful 
results  may  accrue  by  the  persistent  use  of  less  powerful  agents,  provided 
they  are  really  effectual  against  any  one  of  the  forms  through  which 
each  individual  insect  passes  the  course  of  its  existence.  For,  to  take 
a  single  instance,  it  is  obvious  that  there  can  be  no  winged  mosquito 
blight  to  lay  eggs,  if  all  the  wingless  larvae  have  been  destroyed  as  fast 
as  they  appeared. 

Kerosine  emulsion  is  made  by  violently  churning  two  parts  of  kero- 
sine oil,  the  purer  the  better,  with  one  part  either  of  milk  or,  better,  of 
soap  solution  j  the  soap  solution  to  be  made  by  boiling  from  a  quarter 
of  a  pound  to  a  pound  avoirdupois  of  common  yellow  soap  or  whale  oil 
soap  with  a  gallon  of  water.  The  resulting  emulsion  is  then  mixed 
with  from  nine  to  fifty  parts  of  water.  The  churning  is  beet  done 
when  the  mixture  is  warm  and  should  be  continued  until  a  thick  cream 
like  emulsion  is  produced,  almost  like   butter  in  consistency.     In  the 
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case  of  soap  eolation   the  neoe«Fary  temperature  may  oooTentently  be 

obtained  by  adding  it  hot  off  the  fire  to  cold  kcrosine  oil. 

The  writer  of  this  report  has  succeeded  in  making  an  excellent  emul- 
sion  on  a  Rmall  scale  by  the  simple  process  of  half  filling  a  beer  bottle 
with  a  mixture  of  keropine  oil  and  milk  and  then  setting  a  oooly  to  beat 
it  on  a  pad  of  cloth.  This  prooets,  however,  is  iur  more  laborious  than 
that  recommended  in  the  United  Slates,  where  the  regular  plan  is  said  to 
be  to  drive  the  mixture  backwards  and  forwards  for  five  or  ten  minutes 
tbrou(:^h  the  force  pump  used  for  spraying  the  plants.  All  that  is 
necessary  in  this  case  is  to  insert  both  the  feed-pipe  and  the  nozzle  of  the 
force  pump  into  the  mixture  and  then  to  work  the  pump  until  the  thick- 
ening' of  the  fluid  shows  that  the  union  of  the  two  liquids  has  been  efiected. 

The  object  of  emulsion  is  to  enable  the  kerosine  oil,  which  is  the 
active  insecticide  agent,  to  mix  with  the  water  required  to  dilute  it  so  aa 
to  prevent  injury  to  the  foliage,  The  amount  of  water  that  should  be 
added  varies  according  to  the  nature  of  the  plant  and  that  of  the  insect 
which  it  is  required  to  destroy. 

When  used  carelessly  kerosine  emulsion  is  certain  to  bum  the  leaves 
to  a  more  or  less  serious  extent.  This  is  especially  the  case  when  hot 
sunshine  follows  the  application,  but  can  easily  be  avoided  by  using  the 
wash  in  a  sufficiently  diluted  state.  Much  also  depends  upon  the  man- 
ner in  which  the  applicjition  is  made,  for  to  obtain  the  best  results  it 
appears  to  be  e8$:ential  that  the  spraying  should  be  done  with  a  force 
pump  fitted  with  one  of  the  modern  "cyclone"  nozzles  originally  in- 
vented in  the  United  States  Entomological  Department.  These  cyclone 
nozzles  are  so  arranged  that  the  liquid  issues  in  the  form  of  a  fine  mist- 
like spray  which  envelopes  the  whole  plant  and  covers  every  portion  of  it 
with  the  tiniest  drops  ima«>inable.  This  method  of  application  not  only 
makes  the  same  amount  of  wash  go  very  much  further  than  would  other* 
wise  be  the  case,  but  the  mist-like  spray,  penetrating  as  it  does  in  all 
directions,  is  infinitely  more  effective,  so  far  as  killing  insects  is  concerned, 
than  large  drops  which  are  almost  certain  to  leave  portions  of  the  bush 
untoncht'd,  besides  running  off  on  to  the  ground  instead  of  adhering  to 
the  leaves. 

So-called  "  knapsack  force  pumps"  are  now  made  with  a  reservoir 
which  can  be  strapped  on  to  the  back  of  the  operator,  who  thus  couve. 
niently  carries  a  considerable  supply  of  the  wash  along  with  him  while 
he  sprays  the  plants  l>y  means  of  an  nquapult  force  pump  fitted  with  a 
cyclone  nozzle.  Further  improvements  will  no  doubt  suggest  themselves 
in  the  form  of  the  apparatus  when  it  comes  into  general  use  upon  tea 
gardens  in  India.  It  is  important,  however,  to  notice  that  very  satisfac- 
tory force  pumps  are  already  manufactured  both  in  Europe  and  in 
.America,  where  they  are  used  for  various  purposes. 
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With  regard  to  the  attiount  of  dilution  required,  a  mixture  of  twelve 
parts  of  water  to  one  of  emulsion  has  been  recommended  in  America 
as  a  safe  wash  for  ordinary  purposes.  In  Ceylon^  Mr.  Green  has  found 
so  weak  a  wash  as  one  part  of  kerosine  emulsion  to  eighty  parts  of  water 
sufficient  when  applied  in  the  evening  to  kill  aphids  and  mites  upon 
the  tender  shoots  of  tea  plants  in  nurseries.  He  recommends  that  even 
this  should  be  followed  with  a  washing  of  water  the  next  morning 
if  no  rain  intervenes  in  the  night.  It  will  probably  prove,  however, 
that  very  much  stronger  applications  can  be  used  with  safety,  without 
subsequent  washing,  especially  upon  the  older  bushes,  when  the  necessary 
precautions  are  taken  to  apply,  in  a  very  fine  spray  when  the  sun  is  off 
the  plants. 

Arsenical  Insecticides. 

The  best  known  of  these  useful  insecticides  are  Paris  green  and 
London  purple  respectively.  Without  going  into  tbe  question  of  their 
chemical  structure,  it  is  sufficient  to  say  that  they  are  brightly  coloured 
substances  which  are  exceedingly  poisonous,  not  only  to  insects  but 
also  to  all  forms  of  animal  life.  On  this  account  they  were  for  a  long 
time  looked  upon  with  very  considerable  distrust.  Of  late  years,  how- 
ever, it  has  been  shown  that  when  properly  used  the  amount  of  poison 
which  it  is  necessary  to  distribute  is  so  small  that  with  ordinary  care 
they  can  be  used  with  entire  safety.  As  the  result  they  are  now  em- 
ployed upon  a  very  considerable  scale,  especially  by  fruit-growers  in  the 
United  States. 

Like  kerosine  emulsion  they  require  to  be  diluted  to  an  enormous 
extent  with  water  and  applied  to  the  foliage  in  the  form  of  an  exceed- 
ingly fine  mist-like  spray.  The  poison  is  thus  distributed  over  the 
leaves  and  acts,  not  like  kerosine  emulsion  by  actual  contact  "with  the 
insects,  but  by  poisoning  the  leaves  upon  which  they  feed.  Paris  ^reen 
and  London  purple  are  thus  principally  effective  against  such  caterpillars, 
grasshoppers,  and  beetles  as  actually  eat  the  substance  of  the  leaves, 
and  are  less  useful  against  species  which  feed  by  sucking  up  the  juices 
of  the  plant  by  means  of  a  proboscis.  It  may  be  noticed,  however,  that 
satisfactory  results  have  been  obtained  with  London  purple  *  in  the 
Saharunpore  Botanical  Gardens,  North- West  Provinces,  not  only  against 
caterpillars  but  also  against  a  Jassid  which  attacks  the  flower  of  this 
mango  tree,  and  which  is  closely  related  to  the  green  fly  blight  of  tea. 
In  this  case  the  precise  action  of  the  wash  is  somewhat  difficult  to  ex- 
plain. 

*  Tide  his  pnpers  in  the  Ceylon  Independent.  '      ^ 

'  The    London  purple   experimontpd    with   in    this   case  had  been  furnished  to  the 
India    Museum  by  iMessrs.  Hemingway  &  Co.,  of  60,  Mark  Lane,  London,  E.  C. 
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On  account  of  their  poiBonons  nature  neither  Parit  gfien  nor  Loni^n 
purple  should  be  uBod  under  any  circumstunce  whatever  upon  tfabothet 
where  plucking  is  going  on.  And  no  leaves  or  buds,  which  were  in 
existence  at  the  time  that  the  spraying  was  doDe,  should  on  any  acoount 
be  made  into  ten.  Provided,  however,  that  the  bushes  ore  well  washed 
by  rain  subsequent  to  the  application,  and  that  sufficient  time  is 
allowed  to  elapse  before  plucking  for  an  entirely  new  flush  to  appear^ 
it  would  seem  to  be  impoBsible  for  the  tea  to  be  affected  iu  any  way. 
Ab  un  additional  precaution,  however,  it  might  l)e  as  well  in  the  first 
iuBtunce  to  have  the  leaf  tested  chemically  for  the  poison,  though  the  fact 
that  the  closest  investigation  in  the  United  States  has  failed  to  de* 
tect  its  presence  in  fruit  picked  from  trees  the  foliage  of  which,  only  a 
few  months  previously,  has  been  liberally  treated  with  the  wash,  would 
seetn  to  be  sufHcieut  indication  that  there  is  no  possibility  of  danger  upon 
this  score. 

The  usual  system  for  api)lying  both  Parte  green  and  London  pnrple'iM 
to  simply  mix  the  powder^  with  water  and  to  spray  the  mixture,  which  is 
purely  a  mechanical  one,  over  the  plants.  The  powder,  however,  h^s  a 
great  tendency  to  settle  to  the  bottom  of  the  receptacle,  and  thus  render 
the  top  too  weak  and  the  bottom  too  strong.  To  obviate  this  difficulty 
the  mixture  should  be  constantly  stirred,  and  when  empty  the  receptacle 
should  invariably  be  rinsed  out  with  water  as  a  preliminary  to  refilling, 
for  this  prevents  the  accumulation  of  the  poison  at  the  bottom.  A  little 
flour  is  sometimes  added  to  the  mixture  both  to  render  it  more  stable, 
and  also  to  help  it  to  adhere  to  the  leaves;  this,  however,  is  by  no 
means  essential,  provided  the  other  precautions  are  taken. 

The  precise  amount  of  poison  to  be  mixed  with  the  water  varies 
according  to  the  nature  of  the  insect  and  the  resisting  power  of  the 
ibliage.  When  too  strong  the  leaves  are  burnt,  and  when  too  weak  the 
insect  survives.  Between  these  two  extremes,  however,  there  is  usually 
plenty  of  room  for  the  production  of  a  satisfactory  mixture. 

For  use  against  the  web  worm  in  the  United  States  the  following 
proportions  have  been  recommended  :  Forty  gallons  of  water,  one  quarter 
to  three  quarters  of  a  pound  of  London  purple  and  three  quarts  of  flour, 
the  solid  ingredients  to  be  mixed  with  the  water  by  washing  them 
through  a  strainer. 

One  pound  of  Farts  green  similarly  mixed  with  from  forty  to  one 
hundred  gallons  of  water  has  been  recommended  fur  general  use  iu 
America.  In  England  for  use  upon  young  foliage,  the  proportions  re- 
commended have  been  one  ounce  of  Pjris  green  to  ten  gallons  of  water  in 


.  *  Parit  green  is  aUo  iiianufHcturod  in  tlie  form  of  pa»tc  to  be  aimilarlT  u»«<l.  The 
jpftste  hns  the  great  rfcominenda^on  of  not  being  Hnble  to  gfct  Mown  aboatbj  the  wind  in 
qiixiii^. 
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the  case  of  plum  trees,  and  one  ounce  to  twenty  gallons  of  water  in  the 
case  of  apple  trees. 

The  precise  strength,  which  it  is  desirable  to  adopt  in  each  case,  can 
only  be  ascertained  by  experiment.  It  should  be  remembered,  however, 
that  mature  foliage  will  always  stand  a  stronger  wash  than  young 
shoots,  and  that,  as  the  full  effect  of  the  poison  is  not  always  observable 
until  three  or  four  days  after  the  application  has  been  made,  it  is  better 
to  err  on  the  side  of  making  the  mixture  too  weak  rather  than  too  strong 
at  first. 

Whether,  upon  the  whole,  London  purple  or  Paris  green  is  the  better 
agent  to  adopt  for  general  use  in  India,  is  a  question  which  it  is  difficult 
to  decide  upon  the  evidence  at  present  available.  Both  have  their  ad- 
vocates, and  the  circumstances  under  which  it  will  be  found  preferable  to 
apply  one  rather  than  the  other  can  only  be  ascertained  absolutely  by 
experiment. 

Pyrethrum. 

This  preparation  consists  of  the  ground-up  petals  of  the  flower  of 
Pyrethrum  cineraria  folium.  It  is  largely  used  for  domestic  purposes 
and  can  also  be  employed  for  the  destruction  of  caterpillars  in  the  open. 
It  has  the  great  recommendation  of  being  harmless  to  animals  other  than 
insects,  but  is  unfortunately  too  costly  for  general  use,  under  ordinary 
circumstances,  in  the  field.  The  following  extract  from  Notes  on  Econo- 
mic Entomology,  Calcutta,  1888,  gives  the  necessary  particulars  about 
its  application  : — 

"  Fyrethrum  cinerariafolium,  a  plant  native  to  Dalmatia,  has  long  been  known  to  pos- 
sess insecticide  properties,  especially  in  the  powder  from  the  dried  and  pulverised  flowers. 
The  species  has  proved  to  be  hardy  throughout  the  greater  part  of  the  United  States,  and 
Mr.  Milco  of  S  t  on,  California,  has  for  some  years  cultivated  it  extensively  with  con- 
siderable profit,  the  product  being  sold  under  tbe  name  of  "  Buhach."  The  insecticide  pro- 
perties reside  in  a  volatile  oil.  It  acts  only  by  contact,  and  its  action  on  many  larvse  is  said 
to  be  wonderful,  a  minute  quantity  in  time  paralysing  and  ultimately  killing.  Its  influence 
in  tbe  open  air  is  evanescent,  in  which  respect  it  is  far  inferior  to  the  arsenical  products  ; 
but  being  perfectly  harmless  to  plants,  it  can  frequently  be  used  on  vegetables  where  more 
poisonous  substances  would  be  dangerous. 

"  Pyrethrum  is  supposed  to  have  no  effect  on  the  higher  animals.  Dr.  Riley's  experi- 
ence, however,  is  that  fumes  in  a  closed  room  have  a  toxic  influence,  intensifying  sleep 
and  inducing  stupor ;  while  the  experience  of  Professor  Bell  with  the  powder  copiously 
rubbed  on  a  dog,  showed  that  the  animal  was  made  sick  and  was  affected  in  the  locomotive 
organs  very  much  as  is  the  case  with  insects. 

"  The  pulverised  flowers  are  sold  at  about  fifty  cents  per  pound  in  America.  The  best 
method  of  using  being  to  pour  a  quart  of  alcohol  on  a  pound  of  the  powder  ;  leave  it  to 
stand  for  an  hour  and  mix  with  forty  or  fifty  gallons  of  water  to  be  applied  with  a  San  Jose 
nozzle,  or  better  to  let  the  alcohol  simply  percolate  through  the  powder  and  thus  obtain 
a  clear  tincture,  which  can  be  applied  with  any  nozzle.  The  powder  may  also  be  applied 
with  bellows  or  mixed  with  water  and  applied  by  a  pump." 
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Hydrocyanic  Gas. 

The  Hydroovanio  pas  treatment  oontistt  in  throwing  a  moveaMe 
tent  over  the  bush  W)  a«  to  confine  the  air  and  then  fumij?atinjy  the  in- 
terior witli  Hydrocyanic  p»8.  The  gas  is  produced  in  the  simplest  pos- 
sible mnnnor  by  slipping  inside  the  tent  a  saucer  containing  a  little 
weak  pulphuiic  acid  into  which  a  lump  of  potassium  cyonide  is  dropped. 
The  system  hns  only  been  invented  during  the  past  few  years,  but  is  said 
to  have  already  been  adopted  upon  a  very  large  scale  for  the  dr^structiott 
of  scale  insects  upon  orange  trees  in  Culifornia.  When  carefully  applied 
it  is  claimed  to  destroy,  not  only  scale  insects,  but  also  almost  every  other 
form  of  animal  life  inside  the  tent,  without  injury  to  the  orange  tree, 
and  it  is  likely  to  be  almost  equally  satisfactory  for  tea  bushes.  In  this 
case  only  a  very  small  tent  would  be  required  and  the  whole  process 
could  easily  be  worked  by  a  couple  of  coolies  trained  for  the  purpose.  So 
promising  indeed  does  it  appear  for  use  upon  tea  gardens  that  it  is  only 
surprising  it  has  hitherto  attracted  so  little  attention. 

The  following  extract  from  a  report  by  Mr.  D.  W.  Coquillet,  pub- 
lished in  the  United  States  Department  of  Agriculture,  Division  Ento- 
mology, Bulletin  No.  23,  gives  all  the  necessary  particulars  concerning 
the  treatment,  so  far  as  orange  trees  are  concerned.  For  tea  bushes  the 
only  modification  likely  to  be  required  is  to  reduce  the  8i2se  of  the  tent 
and  to  use  i>roportionatc!y  less  of  the  chemicals. 

"  Briefly  speaking,  this  process  oonaista  in  covering  the  infested  tree  with  an  air- 
tight tent,  and  afterwards  charging  the  tent  with  hydrocyanic  gas.  The  material  com- 
monly nsod  in  the  construction  of  the  tent  is  what  is  known  as  blue  or  brown  drilling. 
A  few  persons  huve  used  ducking  instead  of  the  drilling,  but  this  \*  much  inferior  lo 
the  latter  ;  in  the  ducking  the  thread*  of  which  it  is  composed  extend  only  lengthwise 
and  crosswise,  whereas  in  the  drilling  they  also  extend  diagonally— this  belonging  to 
the  class  of  goods  to  which  our  merchants  apply  the  term  "  twilled  "— «nd  for  this 
reason  the  drilling  is  both  stronger  and  closer  in  texture  than  the  ducking. 

"  After  the  tent  is  sewed  up  it  is  given  a  coat  of  black  paint,  as  it  haa  been  ascer- 
tained that  tents  treated  in  this  manner  last  longer  than  those  which  have  been  simply 
oiled  with  liiise«'d  oil.  Some  persons  mix  a  small  quantity  of  soap  suds  with  the  jwint 
in  order  to  render  the  latter  more  pliable  when  dry,  and  therefore  ids*  liable  to  crack  ; 
instead  of  thus  painting  the  tent  some  persons  simply  gire  it  a  coating  made  of  an 
inrerioT  glue  called  "  size,"  first  dissolving  this  in  water  and  then  covering  the  tent 
with  it,  using  a  whitewash  brush  for  this  purpose.  Sometimes  a  small  quantity  of 
whiting  or  chalk  (carbonate  of  lime,  Ca  Co,)  is  added  to  this  sizing  with  or  without 
the  additior.  of  lamp-blnck.  A  few  make  use  of  the  mucilaginous  juice  of  the  common 
actus  {Opuntia  engelmanni,  Salm.)  for  this  purpose ;  to  obtain  this  the  cacta.i 
leaves  or  stems  are  cut  or  broken  up  into  pieces,  thrown  into  a  barrel  and  covered  with 
water,  after  which  they  are  allowed  to  soak  for  three  or  four  days  ;  the  liquid  portion 
is  then  drawn  off,  and  is  ready  for  use  without  further  preparation.  Tents  which  I 
saw  that  had  been  prepared  with  this  substance  were  to  all  appearances  as  air-tight 
and  pliable  as  when  propnvcd  in  any  other  manner. 
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"  A  tent  26  feet  tall  by  60  feet  in  circunifereuce— a  size  large  enough  to  cover  the 
largest  orange  tree  now  growing  in  this  State — if  made  out  of  drilling,  and  either 
painted  or  sized,  as  described  above,  will  cost  completed  about  60  dollars.  Where  the 
trees  to  be  treated  are  not  more  than  12  feet  tall,  the  tent  can  be  placed  over  them  by 
means  of  poles  in  the  hands  of  three  persons  ;  to  atcomplish  this,  three  iron  rings  are 
sewed  to  the  tent  at  equal  distances  around,  and  6  or  7  feet  from  the  bottom  of  tlie 
tent ;  immediately  under  each  of  these  rings  an  iron  hook  is  attached  to  the  lower 
edge  of  the  tent.  When  the  latter  is  to  be  placed  over  a  tree,  each  of  the  hooks  is 
fastened  into  the  corresponding  ring  above  it ;  one  end  of  a  pole  is  then  inserted  into 
each  of  these  rings,  and  the  tent  is  raised  and  placed  on  the  tree.  The  hooks  are  then 
released  from  the  rings  and  the  lower  edge  of  the  tent  allowed  to  drop  upon  the 
ground. 

"  Instead  of  allowing  the  tent  to  rest  directly  on  the  tree,  some  growers  use  an 
umbrella-like  arrangement,  the  handle  of  which  is  in  two  pieces,  which  are  fastened 
together  with  clamps  provided  with  pins  ;  this  allows  the  handle  to  be  lengthened  or 
shortened  according  to  the  height  of  the  tree.  This  apparatus  is  put  up  over  the  tree, 
and  the  tent  allowed  to  rest  upon  it.  By  the  use  of  this  simple  device  the  danger  of 
breaking  ofE  the  small  twigs  on  the  upper  part  of  the  tree  by  the  weight  of  the  tent  is 
avoided.  Mr.  Leslie,  of  Orange,  used  four  tents  and  tent  rests  of  this  kind,  and  he 
informs  me  that  with  the  aid  of  two  men  he  fumigated  120  trees  in  one  night.  To 
remove  the  tent  from  one  tree,  place  it  over  another,  and  charge  the  generator  required 
only  one  minute  and  a  half.  In  the  place  of  poles  some  persons  attach  a  circle  of  gas 
pipe  to  the  lower  edge  of  the  tent ;  then  two  men,  each  taking  hold  of  opposite  sides 
of  this  circle,  threw  the  tent  over  the  tree.  Dr.  J.  H,  Dunn,  of  Pomona,  informs  me 
that  lour  men,  using  six  tents  like  the  above,  fumigated  240  orange  trees  in  one  night, 
and  that  the  average  for  each  night  was  over  200  trees,  the  latter  being  8  feet  or  less 
in  height.  After  the  tent  is  placed  over  the  tree,  the  next  step  is  to  charge  it  with  the 
gas.  The  materials  used  for  the  production  of  the  gas  consist  of  commercial  sulphuric 
acid  (Ko  SO4),  fused  potassium  cjanide  (KCM),  and  water,  the  proportions  being  one 
fluid  ounce  of  the  acid,  one  ounce  by  weight  of  the  dry  cyanide,  and  two  fluid  ounces  of 
vater.  The  generator  is  placed  under  the  tent  at  the  base  of  the  tree ;  it  consists  of  a 
common  open  earthenware  vessel.  The  water  is  first  placed  in  the  generator,  then  the 
acid,  and  last  the  cyanide,  after  which  the  operator  withdraws  to  the  outside  of  the 
tent  and  the  bottom  of  the  latter  is  fastened  down  by  having  a  few  shovelfuls  of  earth 
thrown  upon  it.  The  tent  is  allowed  to  remain  over  the  tree  for  a  period  of  from  fifteen 
to  thirty  minutes,  according  to  the  size  of  the  tree. 

"  It  was  found  by  experimenting  that  the  trees  were  less  liable  to  be  injured  by 
the  gas  when  treated  at  night  than  they  were  -when  operated  upon  in  the  day-time,  and 
at  the  same  time  the  gas  is  just  as  fatal  to  the  scale  insects  when  applied  at  night  as 
it  would  be  if  applied  in  the  day-time ;  and,  indeed,  it  appeal's  to  be  even  more  fatal 
when  applied  at  night.  This  is  accounted  for  by  reason  of  the  fact  that  in  the  day- 
time  the  light  and  heat  decompose  the  gas  into  other  gases  which,  while  being  more 
hurtful  to  the  trees,  are  not  so  fatal  to  insects.  At  night  the  trees  are  also  more  or 
less  in  a  state  of  rest,  and,  therefore,  are  not  so  liable  to  be  injured  by  the  gas  as  they 
would  be  in  the  day-time,  when  they  are  actively  engaged  in  absorbing  nourishment 
and  replacing  wasted  tissue  with  new  materials. 

"  Of  the  difFerent  materials  used  in  generating  the  gas,  the  most  important  is  the 
potassium  cyanide  ;  of  this  there  are  tliree  grades  ;  the  mining  cyanide,  commercial 
cyanide,  and  the  C.  P.  (chemically  pure).  Of  these  three  brands,  the  mining  cyanide 
is  wholly  unsuitable  for  the  production  of  the  gas,  and  the  C.  P.  is  too  expensive  ;  the 
commercial  brand  (fused)  is  the  only  one  that  is  used  for  producing  the  gas,  but 
even  this  vaiies  greatly  in  strength,  containing  all  the  way  from  33  to  58  per  cent. 
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of  pare  potaninm  ejanide.  It  it,  therefore,  of  the  ntmoet  fanportaaee  tlwi  the 
operator  hIiuuIJ  know  the  exact  percentaKe  of  pare  polaMiam  ejanide  that  hie  cyanide 
oontainx,  and  whon  large  qaantitiea  of  it  are  parclia«ed  at  one  time  it  woold  be  adTia« 
ftblo  to  obtain  one  or  more  analyHes  of  it  by  a  reliable  analytieal  ohemiat ;  or  if  it  is 
not  possible  to  submit  the  cjanide  to  sueb  pereoo,  an  analyaisof  iteoold  be  Bade  bj 
almost  any  person  aocnstomcd  to  the  use  of  chemicals  or  drags. 

"  The  only  substance  required  for  this  purpose  is  the  crystals  of  nitrate  of  silrer 
(  AgNO, ),  which  may  be  obtained  at  almost  any  well-stocked  drug-store.  Dissolre 
the  nitrate  in  cold  wnter  contained  in  a  glass  or  earthen  Tossel,  using  one-fonrth  of 
an  ounce  (Troy)  of  the  orystaU  to  one  pint  of  water ;  this  dissolres  in  a  few  minutee^ 
forming  a  whitish,  sciui-trangparcnt  solution.  The  cyanide,  when  di«M>lred  in  water, 
forms  a  transparent,  nearly  colourless  solution  ;  when  a  small  quantity  of  the  nitrate 
of  silver  solution  is  added  to  this  it  at  first  spreads  out  in  a  white  cloud,  like  milk, 
but  it  soon  breaks  up  into  sroaH,  white,  floccy  pieces  which  gradually  disappear  upon 
being  agitated,  leaving  the  solution  nearly  as  tr<insparent  as  at  first ;  when  more  of 
the  nitrate  of  silver  solution  is  added  from  time  to  time,  the  abore  prooess  is  repeated 
except  to\vard  the  last,  when  the  cyanide  solution  becomes  somewhat  milkf,  but  it 
still  remains  semi-transparent,  permitting  the  operator  to  see  quite  elearly  the  bottom 
of  the  vessel  containing  the  solution.  As  soon  as  a  sufficient  quantity  of  the  nitrate 
of  silver  solution  has  been  added  to  the  cyanide  solution,  the  latter  immediately 
becomes  white  and  opaque,  like  milk,  completely  concealing  from  view  the  bottom 
of  the  vessel  containing  it.  This  completes  the  operhtion,  and  the  quantity  of  nitrate 
of  silver  solution  used  will  indicate  the  strength  of  the  cyanide  tested.  When  abeo* 
lutely  pure,  5*  grains  of  the  potassium  cyanide  dissolved  in  water  will  require  one 
fluid  ounce  of  the  above  nitrate  of  silver  solution  before  the  turbidity  occurs,  indicating 
that  the  cyanide  is  100  per  cent,  strong  ;  if  only  one-half  of  a  fluid  ounce  of  the 
nitrate  of  silver  solution  produces  this  turbidity,  this  indicates  that  the  cjanide  is  only 
half  strength,  or  ^0  per  cent,  strong ;  if  only  one- fourth  of  n  fluid  ounce  is  required, 
then  the  cvnnide  is  25  i>er  cent,  strong  ;  and  so  forth.  Tlie  nitra*-e  of  sihrer  solution 
should  be  added  to  the  cyanide  solution  very  slowly,  the  latter  l>eing  agitated  by 
gently  sbaking  it  each  time  that  any  of  the  nitrate  solution  is  added.  Wherever  any 
of  the  nitrate  of  silver  solution  comes  into  contact  with  the  skin  or  nails  of  the  band 
it  produces  a  reddish  or  black  stain,  which  can  easily  be  removed  by  washing  the 
stained  imrt  in  a  solution  of  cyanide  and  water  ;  this  will  quickly  remove  the  stain 
without  causing  any  injury  to  the  parts  aflcoted,  except,  of  course,  when  the  stains 
occur  vL\wn  a  sore  or  cut  in  theliand,  in  which  ease  it  would  be  dangerous  to  apply 
the  cyanide  to  these  places. 

*'  It  sometimes  happens  that  the  percentage  of  syanogen  (CN  or  Cy)  is  given  instead 
of  the  percentage  of  potassium  cyanide  (KCN  or  KCy)  ;  but  in  cases  of  this  kind 
the  percentai;e  of  cyanide  can  be  readily  ascertained  by  always  hairing  in  mind  that 
two-fifths  of  a  given  quantity  of  potassium  cyanide  is  cyan<^en.  Thus,  if  a  certain 
brand  of  cyanide  contains  2-1  per  cent,  of  cyanogen,  this  is  equivalent  to  60  per  eent. 
of  pure  potassium  cyanide.  Potassium  cyanide  when  absolutely  pure  (equal  to  100 
per  cent.)  contains  40  per  cent,  of  cyanogen ;  and,  therefore,  no  grade  of  cyanide 
could  contain  a  larger  penentage  of  cyanogen  than  this. 

"  The  potassium  cjanide  used  for  producing  the  hydrocyanic  acid  gas  is  princi- 
pally manufactured  by  two  firms  :  Power  and  Weightman,  of  Philadelphia,  Pa.,  and 
the  Mallinkrodt  Chemical  Works,  of  St.  Louis,  Mo.  That  made  by  the  first-named 
firm  is  the  moat  largely  used  ;  when  purchased  by  the  ton  the  price  is  36  cents  per 
pound  for  the  grade  containing  about  67  per  cent,  of  pure  potassium  cyanide,  packages 
and  carriage  extra.    It  is  put  up  in  tin  cans  holding  10  pounds  each,  and  also  ia 


f)8 


The  Tea  insects  of  India. 


barrels  holding  about  400  pounds  each.  That  in  the  cans  is  much  to  be  preferred, 
since  the  quantity  in  each  is  so  small  that  it  will  soon  be  used  up  after  the  can  is 
opened  ;  whereas  the  barrel  containing  so  large  a  quantity,  the  cyanide  used  towards 
the  last  will  have  lost  much  of  its  strength  by  contact  with  the  air.  It  is  customary 
to  weigh  out  the  cyanide  in  small  paper  parcels  and  mark  each  parcel  with  the  number 
of  ounces  of  cyanide  that  it  contains  :  then  when  the  tree  is  to  be  fumigated,  it  is  an 
easy  matter  for  the  operator  to  select  one  of  the  parcels  containing  a  sufficient 
quantity  of  the  cyanide  for  the  tree,  thus  saving  the  trouble  of  weighing  out  tiie 
cyanide  as  it  is  t<>  be  used  for  each  tree.  As  the  fumigating  is  done  only  at  night, 
the  weighing  of  the  cyanide  is  frequently  done  by  the  ladies  of  the  house  upon  the  day 
preceding  its  use. 

"  The  quantity  of  cyanide  to  be  used  on  each  tree  will,  of  course,  depend  not  only 
on  the  size  of  the  tree  but  also  on  the  strength  of  the  cyanide  used.  The  following 
table  will  aid  in  determining  the  proper  quantity  of  each  ingredient  to  be  used  on 
different-sized  citrus  trees,  the  cyanide  being  about  58  per  cent.  j)ure: — 


Height  of  Tree. 

Diameter  of 
Tree-top. 

Water. 

Sulphuric  Acid. 

Potassium 
Cyanide. 

1-      " 

Feet. 

Feet. 

Fluid  OZ8. 

i'luid  ozs. 

Ounces. 

6 

4 

1 

k 

i 

8 

6 

2 

1 

1 

10 

8 

H 

2^ 

n 

12 

10 

8 

4 

4 

12 

14 

16 

8 

8 

14 

10 

10 

5 

5 

14 

14 

19 

9| 

n 

16 

12 

16 

8 

8 

16 

16 

29 

U\ 

14i 

18 

14 

26 

13 

13 

20 

16 

36 

18 

18 

22 

18 

52 

26 

26 

24 

20 

66 

33 

33" 

HOPPERDOZERS. 

These  appliances  have  been  invented  in  the  United  States  for  the 
destruction  of  grasshoppers  and  other  active  insects  which  lurk  in  low 
vegetation.  The  value  of  the  crops  saved  by  the  use  of  hopperdozers  in 
the  States  of  North  Dakota  and  Minnesota  alone  in  the  year  1890  has 
been  estimated  by  the  Dominion  Entomologist  of  Canada*  at  no 
less  than  two  hundred  thousand  dollars.  Hopperdozers  are  likely  to  be  of 
use  upon  Indian  tea  gardens^  not  only  for  destroying  grasshoppers  in 
the  weeds  about  the  tea  bushes,  but  also  for  catching  such  insects  as 
the  active  larvae  of  the  mosquito  blight  which  drop  off  the  bushes 
when  disturbed. 

The  forms  in  use  in  the  United  States  vary  a  good  deal  in  construc- 
tion.    The  essential  feature  in  each  case,  however,  consists  of  an  open  pan 


(')  See  his  address  to  the  Association  of  Economic  Entom-logists,  Washington,  1891 . 
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oontainin<r  either  kerosine  oil  or  conl-tMr,  which  it  drawn  slong'  over  the 

j,Mound  in  such  a  manner  that  many  of  the  insects  (li8turl)ed  in  \\m  pro- 
gress fall  into  the  tray,  where  they  are  either  entangled  in  the  coal-tar 
from  which  they  arc  imable  to  extricate  themselves,  or  are  poisoned  by 
the  action  of  the  kerosine  oil,  which  rajadly  proves  fatal  to  them. 

The  following  extracts  from  an  admirable  report  by  Dr.  C.  V.  Kileyi 
United  SStates  Entomolofjist,  on  Dentruetive  Loentts,  Washington,  1891,  - 
give  full  information   upon  the  subject  of  methods  of  constraction  and 

utilisation  : — 

"  The  pans  that  were  used  in  Kansas  and  Iowa,  but  principallj  in  the  former 
State,  were  of  very  simple  construction  nnd  very  effectual. 

"  A  good  andclieappan  is  made  of  ordinary  »heet  iron,  8  feet  long,  11  inchetiwide 
at  the  bottom,  nnd  turned  up  a  foot  high  at  the  back  and  an  inch  high  at  the 
front.  A  runner  at  each  end.  extending  some  distance  behind,  and  a  cord  attached 
to  each  front  corner,  complete  the  pan  at  a  coat  of  about  91*60 

**  We  have  known  from  7  to  10  bushels  of  young  locusts  caught  with  one  such 
pan  in  an  afternoon.  It  is  easily  pulled  by  two  boys,  and  by  running  several 
together  in  a  row,  one  boy  to  each  outer  rope,  and  one  to  each  contiguous  pair,  the 
best  work  is  perrormed  with  the  least  labour.  Longer  pnns,  to  bo  drawn  bj  horses, 
should  have  transverse  partitions  ...  to  avoid  Hpilling  the  liquid;  also  more 
runners.  The  oil  may  te  used  alone  so  as  just  to  cover  the  bottom,  or  on  the  sorfaoe 
of  water,  and  the  insects  strained  through  a  wire  ladle.  When  the  insect*  are  very 
small,  one  may  economise  in  kerosine  by  lining  the  pan  with  saturated  cloth,  bat  this 
becomes  loss  etBoient  afterward,  and  frames  of  cloth  saturated  with  oil  do  not  equal 
the  pans.  Where  oil  has  been  scarce,  some  persons  have  substituted  roneentratsd 
lye,  but  when  used  strong  enough  to  kill  it  costs  about  as  much  as  the  oil.  The  oil 
pans  can  be  used  only  when  the  crops  to  be  protected  are  small. 

**  Small  pans  for  oil,  attached  to  an  obliquing  pole  or  handle,  do  excellent  service 
in  gardens. 

"  Mr.  A.  A.  Price  of  Rutland,  Humboldt  County,  Iowa,  sends  the  Commission 
the  following  description  of  a  coal  oil  pan  to  be  drawn  on  runners,  and  which  was  used 
with  much  success  in  North  Western  Iowa.     .     .  .     Take  a  common  board  from 

12  to  16  feet  in  length  for  the  foundation  or  bed-pieoe.  Make  a  tin  trough  4  inches 
deep,  C  inches  wid(>,  and  as  long  as  required.  Divide  the  trough  into  partitions 
by  means  of  strips  of  tin,  so  tliat  each  partition  is  a  foot  long,  thus  avoiding  the 
spilling  of  oil.  Biick  of  this  place  a  strip  of  tin  16  inches  wide  and  as  long  as  the 
trough.  The  back  must  be  firmly  secured  by  braoes  running  down  to  the  front  edge 
of  the  board.  Under  all  this  place  three  wooden  runners  3  feet  long  and  shod  with  iron 
for  the  trough  to  ride  on.  Fill  the  pan  half  full  of  water,  and  then  add  a  small 
quantity  of  kerosine  suthcient  to  cover  the  water.     A  horse  may  be  hitched   to  the 

machine   by  fastening  a  rope  to  the  outside  runners The  lightness  of 

the  machine  will  alluw  of  its  being  used  on  any  crops."      .... 

"  A  machine  of  this  sort  was  patented  by  Mr.  Lorenn  B.  Qmfield,  of  Syracuse 
(Patent  No.  187,609,  dated  Nebr.,  February  20th,  1877)."   .... 

"  This  pan  was  sold  in  the  west  at  an  exorbitant  price,  $4  being  charged  for 
royalty.  Wherever  we  had  an  opportuTiity  we  advi!>rd  farmers  not  to  nse  it.  but  to 
construct  others  such  as  we  have  already  described,  and  every  bit  as  good,  at  far  less 
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expense.     The  principle  cannot   be  patented,  for  eince  1875   similar  coal-oil  pans, 
virtual  outgrowths  of  the  ciinvas  frames  originally   employed   for  the   same  purpose, 
have  been  '  known  and  used  '  in  Colorado.     This   fact  is  sufficient  in   law   to  defeat 
any  patent  right  based  upon  any  application  for  a  patent  subsequent   to   such  know- 
ledge and  use. 

"  The  essential  features  in  all  the  contrivances  are  in  fact— (1)  a  platform  that 
runs  on  the  ground,  on  runners  or  wlieels ;  (2)  a  canopy  at  right  angles  with  it ; 
(3)  a  reservoir  at  the  junction  to  contain  the  liquid. 

"  Another  pan  ....  was  made  by  Mr.  James  Adams,  of  Abilene,  Kansas.  It  is 
10  feet  long,  2  feet  wide;  back  (a)  1  foot  high  ;  front  (i)  about  2  inches  high  at 
the  inner  edge  ;  ends  (c)  2  feet  high.  The  front  is  made  of  a  board  6  inches  wide, 
leaning  inward  at  an  agle  of  about  45°.  A  cloth  screen  is  placed  on  the  back  part* 
which  prevents  the  reel  from  knocking  the  locusts  back  over  the  pan. 

"  The  whole  is  made  of  pine,  and  it  costs  $8  or  $10.  The  pan  is  painted  within 
with  asphaltum  paint,  which  renders  it  impervious  to  water  or  oil.  The  pan  rests  in 
front  upon  runners,  to  which  ropes  are  attached  for  drawing,  and  on  wheels  behind 
which  ciirry  belts  to  turn  the  reel. 

"  The  reel  revolves  just  in  front  of  the  pan,  causing  the  locusts  to  hop,  and  then 
knocking  them  into  the  pan.  A  brush  of  cloth  is  sometimes  fastened  to  one  arm 
of  the  reel  to  brush  into  the  pan  any  locusts  that  may  be  on  the  f  rent-piece.  Several 
of  these  pans  were  used  about  Abilene,  and  did  good  work. 

"  A  contrivance  .  .  .  .  was  constructed  by  President  John  A.  Anderson  for  use 
on  the  Agricultural  College  farm  at  Manhattan,  Kansas. 

"  It  was  found  to  do  very  good  service,  killing  the  young  locusts  in  considerable 
numbers.  The  oil  did  not  evaporate  so'  rapidly  as  was  anticipated.  One  thorough 
saturation  was  sufficient  for  fifteen  or  twenty  minutes,  when  a  little  more  could  be 
added.  If  the  machine  be  hauled  against  [the  wind,  nearly  all  the  locusts  which 
hop  will  touch  the  oiled  canvas.  They  generally  take  several  hops  upon  the  canvas 
before  leaving  it,  thus  ensuring  a  thorough  saturation  with  the  oil  After  hopping 
from  the  apron  they  can  take  two  or  three  heps  upon  the  ground,  then  lose  all  power 
in  their  hind  legs,  stretching  them  straight  out  behind,  and  finally,  in  one  or  two 
Diinutes  after  being  •  oiled,'  they  are  dead. 

"  Coal-tar.— ^h\^  may  be  used  with  most  of  the  contrivances  just  described  for 
the  use  of  kerosine,  and  while  not  equal  to  the  simple  kerosine  pan  for  speed  in  trap- 
ping and  destroying,  is  yet  very  useful,  especially  in  the  neighbourhood  of  gas  works, 
where  the  coal-tar  can  be  obtained  at  nominal  cost.  It  also  permits  the  use  of  the 
simplest  kind  of  pan.  Enough  tar  is  spread  over  whatever  receptacle  may  be  used  to 
cover  well  the  bottom,  and  when  this  becomes  sufficiently  matted  with  the  young 
locusts  so  as  no  longer  to  destroy  the  new-comers,  another  coating  is  added,  and  so  on 
until  it  becomes  necessary  to  remove  the  whole  mass,  when  it  is  shovelled  from  the 
pan  and  burned,  or,  what  is  far  preferable,  wherever  there  are  wet  ditches  it  may  be 
ihrown  into  these,  when  the  oil  contained  in  it,  spreading  over  the  surface  of  the 
water,  destroys  such  locusts  as  may  jump  into  or  be  driven  into  such  ditches.  Where 
the  tar  is  scarce,  as  a  matter  of  economy  it  will  pay  to  melt  the  accumulated  mass  in 
iron  vessels.  By  skimming  ofE  the  dead  locusts  that  rise  to  the  surface,  and  thin- 
ning the  residuum  with  a  little  coal-oil,  it  may  be  used  again. 

*'  A  simple  pan  extensively  employed  ....  was  known  as  the  Robbins  '  hopper- 
dozer,*   .    .    .  the  general  plan  being  that  of  the  ordinary  road  scraper.    Its  simplicity 
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and  dnrability  aooonnt  for  its  K*n«nil  qm.  It  wm  atually  drtwn  by  hand,  tboof b 
■eroral  panii  were  frequently  bound  together  and  drairn  bj  boraea';  while,  in  aonM 
inktanceH  reriain  improvemonts  in  the  way  of  monntiii);;  on  whc«I<,  ao  aa  to  permit  ita 
being  putthed  from  behind,  wero  aiao  adopted.  We  yaw  aome  with  a  wire  acrefO  or 
over  binge  to  the  back,  ao  that  the  insects  might  be  aeeored  when  the  pan  waa 
not  in  motion  :  bnt  the  covemeemeJ  iiup»rl1uoti«.  We  also  aaw  lime  and  keroaine 
mixed  so  as  to  furm  a  moi  tar  substituted  for  the  ooaUtar.** 


Calcutta  ; 
mh  March  1694, 
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A  DECADE  OP  ENTOMOLOGY  IN  THE  INDIAN  MUSEUM. 

18H4— 1894. 
BY  B.  C.  COTES. 

The  following  summary  of  what  haa  been  aocomplished  daring  the 
pnst  ten  years  in  tlie  Entomological  Section  of  the  Indian  Museum  may 
appropriately  find  a  plai-e  in  Indian  M»»tum  }fote»^  a  publication  which 
owes  its  origin  to  the  economic  inveatigationB  that  have  formed  an 
important  department  of  the  work. 

Unlike  otiicr  portions  of  the  Indian  Museum  the  Entomological  Sec- 
tion did  not  receive  any  large  contingent  of  specimens  from  the  old 
Asiatic  Society  iMusfum.  On  the  contrary  it  was  not  until  Dr.  Ander* 
Bou  was  appointed  Curator  that  any  persistent  attempt  seems  to  have 
been  made  to  gather  together  representatives  of  the  general  insect  fauna 
of  India. 

When  the  writer  of  this  note  first  took  charge  of  the  Entomological 
section  in  1884,  the  collection,  which  had  up  to  this  period  been  suc- 
cessively cared  for  by  Messrs.  Wood-Mason,  Nevill,  and  de  Niceville, 
consisted  for  the  most  part  of  specimens  collected  in  the  Andaman  and 
Nicobar  Islands  by  Mr.  de  Roepstorff,  in  Assam  by  Mr.  S.  E.  Peal  and 
in  Kiilu  by  Mr.  A.  G.  Young.  There  were  also  a  large  number  of  niiw- 
collaneous  insects  procured  for  the  Museum  by  native  collectors  employed 
in  various  parts  of  India,  besides  the  entomological  results  of  the 
deputation  of  that  enthusiastic  Zoologist,  Mr.  Wood-Mason,  at  first  to 
the  Andaman  Islandd  and  afterwards  to  Caohar.  There  was  also  a  con- 
siderable set  of  Khynchota  bequeathed  to  the  Museum  by  Dr.  Ferdinand 
Stoliczka. 

By  far  the  most  valuable  series  belonging  to  any  one  entomological 
group  in  the  Museum  was^i  fine  set  of  butterflies,  largely  consisting  of 
specimens  collected  with  his  own  hands  by  Mr.  Lionel  de  Niceville,  who 
had  for  four  years  previous  to  joining  the  Museum  been  patiently  work- 
ing at  the  Khopalocera  of  the  North- West  Himalayas.  There  were 
also  a  few  drawers  of  named  Indian  Coleoptera  in  poor  preservation 
from  the  old  East  India  Company's  Museum  in  London,  and  a  smalt 
set  of  named  New  Zealand  Coleoptera  furnished  by  Captain  Bronn. 

The  whole  series  of  butterflies  had  been  named  and  excellently  arranged 
by  Mr.  de  Niceville,  who  had  also  identified,  as  far  as  was  possi- 
ble in  the  then  btate  of  the  literature  of  the  subject,  the  Sphinges  anp 
the  first  few  families  of  the  Bombyces.  Mr.  Wood-Mason  was  working 
at  the  xMantidie,  of  which  he  had  collected  a  Bne  series  for  the  Museum  : 
he  had  also  identified  a  number  of  the  Phasmide  besides  naming  such 
miscellaneous  species  belonjjing  to  other  groups  as  eould  be  determined 
from    such    works    as    Westwood's    Cabinet  qf   OrietUal  Emtomology^ 
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Donovan's  Insects  of  India  and  Weptwood's  Arcana  Entomologica.  The 
Passalini  had  been  named  by  Dr.  Stoliezka,  and  a  small  set  of  miscella- 
neous insects  collected  by  that  intrepid  explorer  on  the  Yarkand  Mission, 
shortly  previous  to  his  death,  were  afterwards  returned  to  the  Museum 
by  the  late  Mr.  E.  W.  Janson,  who  had  circulated  them  to  various  well- 
known  entomologists  in  Europe,  and  in  this  way  procured  the  identifi- 
cation of  a  large  proportion  of  the  species. 

Since  1884  the  Museum  collections  have  been  steadily  growing, 
partly  by  presentations,  partly  by  the  work  of  native  collectors  who  have 
been  employed,  whenever  funds  have  admitted,  to  collect  specimens  in 
various  parts  of  India  and  Burma,  and  to  a  small  extent  by  purchases. 
The  specimens  recorded  in  the  general  register,  which  is  chiefly,  though 
by  no  means  exclusively,  taken  up  with  insects,  stood  at  somewhat 
under  twenty  thousand  iu  the  beginning  of  1884.  The  number  of 
entomological  accessions  since  recorded  in  the  Annual  Museum  Reports 
amounts  to  sixty-seven  thousand.  This,  however,  by  no  means  repre- 
sents the  total  increase  which  has  taken  place  during  the  decade,  for  of 
late  years,  under  the  orders  of  the  Trustees,  passed  at  the  suggestion  of 
the  late  Mr.  E,  T.  Atkinson,  with  a  view  to  saving  space  in  the  register, 
large  numbers  of  miscellaneous  entomological  specimens  of  which  only 
the  locality  of  collection  and  the  name  of  the  collector  were  known, 
have  been  ticketed  individually  with  these  particulars  and  do  not  appear 
on  the  register.  It  is  difficult  to  obtain  exact  figures,  but  taking  into 
account  the  numerous  unregistered  specimens  possessed  by  the  Museum 
in  1884,  it  is  probably  rather  below  than  above  the  mark  to  say  that  the 
collection  is  now  four  times  as  rich  in  specimens  as  it  was  tea  years  ago. 
This  growth,  which  has  been  very  largely  due  to  the  exertions  of  the  late 
Mr.  E.  T.  Atkinson,  must  be  looked  upon  to  a  great  extent  as  incidental 
only,  for  efforts  have  been  directed,  rather  to  the  identification  and 
study  of  the  material  already  obtained,  than  to  crowding  with  fresh 
specimens  the  limited  number  of  cabinets  which  it  has  been  possible  to 
procure  with  the  funds  available. 

One  of  the  first  considerable  pieces  of  work  undertaken  subsequent 
to  1884  was  to  sort  the  various  groups  of  insects  into  their  natural  order, 
the  family  being  taken  as  the  unit.  The  next  was  to  work  systemati- 
cally through  Gemminger  and  Harold^s  monumental  Catalogus  Coleop- 
terorum,  and  through  the  numerous  entomological  catalo'i'ues  of  the 
British  Museum,  and  to  identify  all  the  species  which  could  be  deter- 
mined by  a  comparison  of  the  entomological  works  available  in  the 
libraries  of  the  Indian  Museum,  the  Asiatic  Society  of  Bengal,  and  the 
Geological  Survey  of  India.  Fortunately,  as  the  result  of  the  enlight- 
ened policy  which  had  been  pursued   in  regard  to  them,  these  libraries 
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were  very  fully  farnifllied  with  tho  work*  of  nil  the  more  important 
writers  upon  tho  guhjcct,  and  hy  their  help  a  larj^  number  of  •peoiea 
were  idontiliud,  and  tho  previous  arrangeineut  into  familief  verified  or 
corrected. 

Of  nil  the  groups  of  Indian  innects  the  moths,  which  at  that  time 
comprised  an  asHeniblage  of  some  five  thoasand  desorihed  Indian  speciee, 
proved  to  be  the  most  diHloult  to  arrange.  This  was  owing  to  the 
abiience  of  any  general  catalogue  of  more  recent  date  than  the  British 
Museum  catalogue  in  thirty-five  volumes  by  AA'alker,  which  had  been 
rendered  almost  completely  obsolete  by  the  volumioons  descriptive  works 
of  subsequent  writers. 

To  meet  the  difficulty  it  was  decided  to  undertake  the  (compilation 
of  a  fresh  catalofjue  of  the  Moths  of  India.  The  work  was  commenced 
systematically  and  shortly  afterwards  a  most  enthusiaf^tio  and  able  coad- 
jutor was  found  in  Colonel  Charles  Swinhoe,  of  the  Bomhay  Commis- 
sariat Department,  who  had  devoted  the  leisure  hours  of  a  long  service 
in  many  parts  of  India  to  the  study  of  Lepidoptera,  and  had  amassed 
one  of  the  largest  amateur  collections  of  Indian  moths  in  existence.  The 
oatalo(;ue  proved  to  be  a  most  laborious  undertaking,  and  took  more 
than  three  years  to  complete.  In  the  course  of  the  work  the  Museum 
collection  was  arrnn<;ed,  and  as  far  as  possil)le  named,  the  majority  of 
the  species  being  identified  by  Colonel  Swinhoe  by  comparison  with  his 
own  Collection  which  he  had  previously  determined  in  Europe.  The 
series  was  afterwards  supplemented  by  a  large  set  of  moths  from  Sikkim 
purchased  from  the  estate  of  that  excellent  collector,  the  late  Mr.  Otto 
MoUer,  and  determined  in  England  by  Mr.  Elwes. 

In  the  meantime  steps  were  taken  to  enlist  the  co-operation  of 
Entomolofjists  in  all  parts  of  the  world  in  working  out  other  groups  of 
insects  contained  in  the  Indian  Museum.  Cordial  support  in  the  scheme 
was  received  from  the  late  Mr,  E.  T.  Atkinson,  who  was  at  that  time 
chairman  of  the  trustees,  and  who  took  an  active  part  in  sending  out 
circular  letters,  and  in  securing  sanction  for  the  despatch  of  Museum 
specimens  to  Europe.  Mr.  Atkinson  also  himself  undertook  to  determine 
the  Khynchota.  He  further  ticketed  with  his  own  hands  many  of  tho 
Coleoptera  that  were  returned  after  examination  by  other  Eutomologiitt. 

As  the  result  of  the  action  that  was  taken,  a  number  of  Entomologists 
in  different  parts  of  the  world  consented  to  examine  the  Museum  colleo- 
tions  of  the  different  groups  to  which  they  had  respectively  devoted  their 
attention,  the  understandinij  being  that  they  might  take  what  duplicates, 
they  wanted  for  their  own  collections,  but  should  return,  in  each  case, 
a  complete  set,  including  all  unic^ue  specimens,  to  the  Museum.     A  large- 
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number  of  groups  were  despatched  to  Europe  on  these  terms,  and,  with 
a  few  exceptions,  the  arrangement  worked  satisfactorily. 

In  the  end  the  Museum  representatives  of  the  following'  groups  of 
insects  were  more  or  less  completely  determined  by  the  Entomologists 
mentioned  below  : — 

Chrysomelidse,  by  the  late  Mr.  Joseph  Balj  and  Mr.  Martin  Jacoby. 

Melolonthini,  by  Herr  Ernst  Brenske. 

Prachycera,  by  Mons.  J.  M.  F.  Bigot. 

Chrysididse,  by  Mons.  le  Vicomte  Robert  du  Buyssou. 

Elateridse,  by  Dr.  Candeze. 

Cerambycidse,  by  Dr.  Lameere. 

Curculionidse,  by  Mons.  J.  Desbrochers  des  Loges. 

Ephemeridse,  by  Revd.  A.  E.  Eaton. 

Cicindelidse,  by  Lord  Dormer  and  Mons.  Edmond  Fleutiaux. 

Eumolpidse  and  Clytridse,  by  Mons.  E.  Lefevre. 

Staphylinid£B,  by  Mons.  A.  Fauvel. 

Malacodermidae,  EndomychidEB,  etc.j  by  the  Revd.  H.  S.  Gorhara. 

CucnjidEe  and  Silphidse,  by  Mons.  A.  Grouville. 

Cetonini,  by  Mr.  O.  E.  Janson. 

Buprestidse,  by  Mons.  Kerremans, 

Histeridse,  by  Mr.  George  Lewis. 

Odonata,  by  Mons.  le  Baron  de  Selys  Longchamps. 

Dynastini,  by  Mons.  A.  F.  Nonfried. 

Dytiscidae  and  Gyrinidse,  by  Dr.  Eegimbart. 

Coprini,  by  Dr.  D.  Sharp, 

Saltatoria  and  Blattidae,  by  Dr.  Henri  de  Saussure. 

Aculeata  (except  Formicida3),by  Major  Bingham  and  Dr.  Henii  de  Saussure. 

Pormicidae,  by  Mons.  Forel,  Mr.   Wroughton,  and  Surgeon-Captain  J.  H. 

Tull  Walsh. 
Tachinse,  by  Herr  P.  M.  Van  dev  Wulp. 
Rhynchota,  by  Mr.  E.  T.  Atkinson,  in  collaboration  with  Mr.  W.  L.  Distant, 

Mons.  Bergroth,  Mons.  Fairmaire  and  others. 

In  connection  with  the  work  of  arranging  the  collections  an  extensive 
series  of  catalogues  of  the  different  groups  of  Oriental  Insecta,  to  be  pub- 
lished by  the  Asiatic  Society  of  Bengal  in  co-operation  with  the  Indian 
Museum,  were  initiated  by  Mr.  K.  T,  Atkinson,  who  himself  undertook 
to  list  tbe  Rhynchota  and  the  Coleoptera.  The  undei-taking  unfortu- 
nately fell  through  when  Mr.  Atkinson  died,  but  his  catalogues  of  the 
families  Cicindelidse,  Carabidse,  Dytiscidsa,  Gyrinidse,  Paussidse,  Hydro- 
philidse,  Silphidse,  Corylophidse,  Scydmsenidse,  Pselaphidae,  Staphylinidae, 
and  Capsidse,  which  actually  appeared  in  connection  with  the  Journal  of 
the  Asiatic  Society,  are  a  monument  to  his  zeal  and  industry.  Mons. 
Bigot's  catalogue,  again,  of  the  Oriental  species  of  Diptera,  published  in 
the  same  series  by  tbe  Asiatic  Society,  and  Mr.  Distant's  monograph  on 
Oriental  Cicadida  published  by  the  Trustees  of  the  Indian  Museum,  alike 
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testify  to  the  wftrmth  with  which  the  •oheme  waa  taken' up  by  Entomo- 
lot^'ists  in  other  part*  of  the  world.  Reference  may  further  be  made  in 
thiti  place  to  an  excellent  drscriptive  catalogue  of  the  Mantide  of  the 
world  commenced  independently  on  behalf  of  the  Muneum  by  the  late 
Mr.  Wood-Ma«on,  who  has  not  been  spared  to  finish  his  undertaking. 

Tho  review  would  not  be  complete  without  some  mention  of  the  life- 
work  of  Mr.  Lionel  de  Nic^ville,  whose  official  connection  with  the 
Museum  was  severed  in  1884,  but  who  has  since  continued  to  make  it  his 
head-quarters  for  the  prosecution  of  his  studies  connected  with  the  Rho- 
paluceru.  His  extensive  work  on  the  Butterjliei  o/Zn^^ta,  originally 
undertaken  iu  collaboration  with  Major  G.  F.  H.  Marshall,  and  for  the 
past  nine  years  industriously  continued  by  himself  alone,  is  now  advano* 
in^  towards  completion.  Not  only  is  it,  as  a  whole,  the  standard  work 
on  the  subject  with  which  it  deals,  but  each  successive  volume  contains  a 
greater  wealth  of  information  than  its  predecessor. 

While  the  ^i-adual  arran^ifement  of  the  collections  was  proceeding  in 
the  Museum,  attention  was  from  time  to  time  drawn  to  the  eroimous 
extent  of  the  damage  annually  caused  to  agricultural  crops  in  India  by 
insects  of  many  kinds.  Previous  to  1884  Mr.  Wood^Mason  had  been 
deputed  to  investigate  the  subject  of  the  tea-bug  and  tea-mite  of  Assam, 
and  had  also,  from  time  to  time,  furnished  what  information  was  avail- 
able about  other  injurious  species.  No  attempt,  however,  had  been  made 
to  deal  with  the  matter  systematically.  Indeed,  owing  to  the  unarran^ed 
condition  of  the  general  collection,  it  was  quite  impossible  to  ascertain 
even  the  identity  of  the  majority  of  the  species  concerned. 

In  18S8,  on  the  suifgestion  of  Sir  Edward  Buck,  the  writer  of  this 
note  undertook  unofHcially  an  investigation  upon  the  subject  of  the  wheat 
and  rice  weevil  of  India.  His  report  was  published  by  the  (jovernment 
with  the  approval  of  the  Trustees,  as  the  first  number  of  a  serial  entitled 
Note$  OH  Fconomic  Entotnologjf,  A  second  number  of  a  slighter  nature 
on  Insecticides  afterwards  appeared  in  the  same  form,  but  it  was  appa- 
rent that  further  organization  would  be  required  to  cope  with  so  large  an 
investigation  as  that  of  the  insects  which  attack  crops  generally  in  India. 
The  matter  was  taken  up  by  the  Trustees  on  the  suggestion  of  Sir 
Edward  Buck,  and  it  was  ultimately  decided  to  make  the  investigation  of 
the  economic  entomology  of  India  a  regular  feature  of  the  work  of  th« 
Entomological  Section  of  the  Museum,  the  results  to  be  published  as 
materials  accumulated,  in  the  form  of  a  periodical  to  be  entitled  Indian 
Muieutn  Notes  which  should  be  issued  by  the  Trustees  and  published 
under  the  authority  of  Uie  Government  of  India,  in  the  Revenue  and 
Agricultural   Department ;  the  articles  to  be  signed  by  their  resp«ctive 
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contributors  and  no  editor's  name  to  appear  on  the  title  paj?e.  Funds 
were  furnished  by  the  Government  of  India,  both  for  incidental  expenses 
and  also  for  the  entertainment  of  a  small  subordinate  staff  of  assistants 
who  were  thereupon  got  together  and  gradually  trained  for  the  work. 
The  writer  of  this  note  was  deputed  to  attend  an  agricultural  conference 
at  Delhi,  where  the  part  to  be  taken  by  the  various  local  governments 
was  discussed. 

Cordial  support  was  afforded  by  all  the  Directors  of  Land  Records 
and  Agriculture  in  the  different  provinces,  and  through  them  circular 
letters  were  sent  out  inviting  the  co-operation  of  officials  and  others 
interested  in  agriculture  in  all  parts  of  India. 

As  the  result  a  stream  of  reports  from  all  sides  poured  in  upon  the 
Museum,  accompanied  by  specimens  of  insects  destructive  to  crops. 

The  material  that  was  furnished  proved  to  be  very  unequal  in  merit, 
for  while  much  was  of  the  greatest  interest,  a  large  proportion  was  found 
to  be  almost  entirely  worthless  owing  to  ignorance  of  natural  history  on 
the  part  of  the  senders.  The  whole  of  it  was  none  the  less  carefully  exam- 
ined, and  all  the  information  that  could  be  extracted  was  recorded  in 
Indian  Museum  Notes.  One  report  and  one  set  of  specimens  often  sup- 
plemented another,  and  little  by  little,  by  dint  of  constant  correspond- 
ence pointing  out  what  had  already  been  ascertained  and  indicating  the 
nature  of  the  specimens  and  information  required  to  enable  the  blanks 
in  the  record  to  be  filled  up,  a  large  number  of  the  destructive  species 
were  identified,  and  many  portions  of  their  life  histories  pieced  together. 
The  information  gathered  in  this  manner  was  supplemented,  whenever 
live  specimens  could  be  procured,  by  rearing  them  through  as  many  stages 
as  possible  in  the  Museum,  and  from  time  to  time  particular  groups,  as 
for  instance  the  diverse  eilk  insects  and  locusts  of  India,  were  made  the 
subject  of  more  special  investigation. 

This  system,  continued  for  six  years,  has  gradually  resulted  in  the 
accumulation  of  a  very  considerable  mass  of  information  which  has  been 
carefully  recorded  in  the  form  of  more  or  less  fragmentary  notices  in  the 
numerous  parts  which  make  up  the  three  volumes  of  Indian  Museum 
Notes  issued  since  the  project  was  started. 

During  the  whole  course  of  investigation  much  generous  help  in 
connection  with  the  examination  of  specimens  has  been  received  from 
entomologists  in  different  parts  of  the  world,  who  have  also  descril)ed  a 
good  many  of  the  new  species  that  have  been  brought  to  light.  Papers 
have  been  furnished  for  publication  in  Indian  Museum  Notes  by  Lord 
Walsinj^ham,  Mons.  J.  M.  F.  Bigot,  Mons.  L.  Lethierry,  Herr  Van  der 
Wulp,  Major  C.  T.   Bingham,   and  Messrs.  E.  T.   Atkinson,    W.  M. 
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Maskell,  G.  C.  Du(lgr«on,  P.  Moore,  W.  L.  Sclater,  L.  de  Nic^ville,  W. 
F.  H.  BlaiHirord,  G.  B.  Backton,  O.  K.  Jaiisoo,  F.  A.  Skuse  and  R. 
Netvstond  ;  wliiiu  the  kindly  sympathy  and  advioe  from  time  to  time 
afforded  hy  different  meinhers  of  the  United  States  Entomological 
Department,  and  especially  by  Dr.  C.  V.  Kiley,  the  United  SIaUs  En- 
tomologist, al(<o  from  Miss  Ormerod  and  others  engaged  in  the  study  of 
Econoinio  Entomoloi^y  in  different  quarters  of  the  globe,  has  materially 
lightened  the  burden  of  the  work. 

In  connection  with  the  determinations  adopted  for  those  inseota 
which  it  has  been  nece88ury  to  identify  speciiicaily  in  Calcutta,  correction 
will  frequently  be  required  hereafter.  This  has  been  unavoidable  owing 
to  the  confused  state  of  much  of  the  literature  connected  with  Indian 
Entomology,  and  to  the  great  diHiiculty  experienced  in  getting  specimens 
compared  with  the  original  types  whicli  are  mostly  preserved  in  Europe* 
Provided,  however,  that  the  system  of  carefully  preserving,  not  only  the 
specimens  themselves,  but  aL^o  the  original,  and  all  the  tickets  on  each 
specimen  in  the  Indian  Museum  collection,  be  as  rigidly  a<lhered  to  in 
the  future  as  it  has  in  the  past,  no  confusion  will  arise  on  this  account, 
and  no  dilliculty  will  bo  experienced  in  making  the  necessary  correc- 
tions, as  the  more  complete  working  out  of  the  various  groups  renders 
this  possible. 

The  Museum  now  possesses  large  and  representative,  thoagb  by  no 
means  complete,  collections  of  all  the  more  important  groups  of  the 
insect  fauna  of  India.  These  have  been  arranged  and  named  to  the 
extent  of  making  it  possible  to  determine  with  very  considerable  accuracy 
the  great  majority  of  the  commoner,  besides  many  of  the  rarer 
spf>cies.  At  the  same  time  the  nature  of  most  of  the  more  important 
species  which  affect  crops  has  been  ascertaiued,  and  their  habits  in  a  large 
number  of  oases  to  some  extent  traced. 

The  subject  is  so  vast  that  what  can  be  done  by  any  one  individual 
or  group  of  individuals  in  the  space  of  ten  years  must  necessarily  be  com- 
paratively insignificant,  when  measured  by  that  which  remains  to  be 
accomplished.  But  it  is  not  too  much  to  claim  that  many  of  the  pre- 
liminary dithculties  have  been  overcome,  and  at  least  one  stsg^  of  the 
path  laid  out  for  further  advance. 
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PARASITIC  MUSCID^  PROM  BRITISH  INDIA. 

BY  F.  M.  VAN  DER  WULP, 

{with  plate  I). 

The  Trustees  of  tlie  Indian  Museum  at  Calcutta  have  been  so  kind  as  to 
send  me  for  examination  a  small  collection  of  Muscidse,  reared  in  British 
India  from  Lepidopterous  larvse  and  pupse  or  from  other  insects* 
Among  them  are  also  typical  specimens  of  Tricholi/ga  bombycis,  Beeher, 
and  of  the  Tachinid  fly,  determinated  by  Bigot  as  Masicera  grandis. 
Walker.  The  others,  as  far  as  I  am  able  to  make  out,  are  undescribed 
species,  and  must  be  considered  as  fresh  additions,  to  the  immense  variety 
of  forms  belonging  to  the  large  group  of  parasitical  Muscidse. 

Although  represented  merely  by  unique  specimens,  I  have  not  hesi- 
tated to  give  descriptions  and  figures,  which  I  hope  will  be  sufficient  for 
recognizing  the  species. 

It  would  be  of  great  interest,  if  every  one  occupying  himself  with 
rearing  insects,  especially  Lepidoptera,  did  not  neglect  to  take  notice  of 
their  parasites,  and  preserved  these  with  the  same  carefulness  as  the 
Lepidoptera  themselves.  The  Trustees  of  the  Indian  Museum  have 
given  here  the  example ;  may  it  find  many  followers  and  helpers  !  The 
advancement  of  our  knowledge  on  the  biology  of  insects,  and  in  many 
cases  the  progress  of  economic  entomology,  will  highly  profit  by  such  a 
proceeding. 

1.  Crossocosmia  Sericarice,  Rond. 

Uffimpa  sericariae,  Rond.  Bui.  Soe.  Ent.  Ital.  II  (1870),  p.  137  (only 
the  larva). 
„  „  Rond.  I.  c,  p,  223. 

Tachina  ctlipea,'M&cq.  Dipt.  Exot.  II,  3  (1843),  p.  62,  tab.  6,  fig.  6. 
Masicera  cilipes,  v.  d.  Wulp,  Sumatra  Exped.  Dipt.,   p.  36    pi    ii 

Masicera  grandis,  Bigot,  Indian  Museum  Notes,  I  (1890),  p.  211 

(nee.  Walker). 

Crossocosmia  sericaria,  Mik,  Wien.  Entom.  Zeilschr.  IX  (1890),  p. 

309.     (Of  this  paper  a  translation  into  English 

is  given  in  Insect  Life,  IV  (1891),  p.  113.) 

Of  this  species  I  have  received  specimens  from  Java,  captured  by 

Mr.  M.  C.  Piepers,  also  others  bred  by  him  from  caterpillars,  the  name 

of  which  has  not  been  recorded.     The  flies  agree  in  the  most  satisfactory 

manner  with  the  ample  description   given   by  Prof.  Mik.     I  also  have 

examined  a  typical  specimen  of  the  Tachinid  fly  from  British  India, 
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parasitic  on  the  Tosser  •ilkworm  Anther aa  mylitta,  Drury^and  whioli  liaf 
been  detorminated  by  the  late  M.  Bi^ot  &•  Matieera  grandia.  Walk. 
Tins  typical  Kpooimou  (a  femalo)  is  alto;;ether  identioal  with  Crotiocot' 
mia  aertcarue.  Matieera  {Taehina)  grandia^  from  East  India,  at  de- 
scribed by  F.  Walker  in  bis  Diptera  Saundersiana,  p.  278;  Bigot  seema  to 
bavu  overlooked  the  figure  wltiuh  is  added  to  the  description  in  tabl.  vii, 
fi<;.  I  (from  the  genial  hand  of  Prof.  Westwood).  If  be  had  giten  atten- 
tion  on  thiri  fij;ure,  he  cortixinly  would  have  seen  that  Taehina  grandiai 
Walk.,  must  be  a  quite  other  species,  differing  in  the  possession  of  a 
broader  general  form,  the  abdomen  being  broader  than  the  thorax,  in 
having  irregular  bristles  on  the  outside  of  the  hind  tibico  (in  the  genus 
Crossoeoamia  these  bristles  are  fringe-like)  in  the  profile  of  the  bead  in 
which  the  checks  arc  ns  high  as  the  longitudinal  diameter  of  the  eyes,  in 
the  much  shortt^r  antenna),  etc.* 

Taehina  eilipea,  Mucq.,  is  undoubtedly  a  synonym  of  Croaaoeoamia 
aericaria.  It  is  true  thut  according  to  Macquart's  description  the  palpi 
are  black,  but  this  can  scarcely  be  considered  an  objection,  since  in  some 
of  the  specimens  which  I  have  examined  the  rufous  colour  of  the  pttlpi 
is  very  obscure. 

To  Professor  Mik's  description  I  may  add,  that  the  vibrissa)  are 
inserted  at  a  short  distance  above  the  oral  margin,  and  the  anal  segment 
is  much  shorter  than  the  preceding  segments.  Only  in  some  of  the 
specimens,  which  I  have  seen,  the  basal  joints  of  the  antennee  are  rufous, 
in  others  they  are  of  the  same  black  colour  as  the  third  joint.  Finally 
the  posterior  cross-vein  is  more  or  less  curved  and  shows  in  this  respect 
individual  variation. 

2.  Croaaoeoamia  biaeriata^  n.  sp.  ( ^  ?) 

PI.  I,  fig.  1. 

Greyish-black  ;  head  white  ;  frontal  bristles  in  a  double  row;  thorax 
with  four  black  stripes ;  scutellum  slightly  rufous ;  antenna  and  legs 
black ;  palpi  rufous. 

Length  9  millim. 

As  this  species,  though  of  smaller  size,  agrees  in  most  of  its  oharao* 
ters  with  Croaaoeoamia  aericaria,  it  may  be  admitted,  at  least  provision- 
ally, in  the  same  genus.  I  observe,  however,  that  it  differs  in  some  essen- 
tial  points;  for  example,  in  the  frontal  bristles  forming  a  double  row,  in 
the  absence  of  orbital  bristles  together  with  the  shortness   of  foot-olawa 

•  Braner  and  V.  Btrgenstamm  (Denksohr.  K.  Akad.  WiMench.  Wieo.  LX,  p.  184, 
note  26)  su^feats  that  Taehina  grandit,  Walk.,  may  be  the  sama  inwot  m  their 
HemoTisa  tropidobothra  (Denksohr.  LYIII,  p.  361),  a  sappodition  which  appean  t« 
me  a  certainty  eince  I  am  acquainted  with  both  mxm  of  the  latt«r  upecies. 
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and  pulvilli,  in  the  eyes  descendino-  lower,  and  in  having  two  short  mar- 
ginal maerochaetse  on  the  second  abdominal  segment. 

Head  with  a  silvery-white  pulverulenee ;  fronton  the  vertex  as  broad 
as  the  eyes,  but  widening  towards  the  antennae;  frontal  band  blackish, 
narrower  than  the  lateral  portions  of  the  front;  frontal  bristles  very 
short,  on  eacli  side  of  the  band  in  two  rows,  which  are  very  near  to  each 
other,  the  outward  row  finishing  at  the  root  of  the  antennae,  the  inner 
one  descending  to  the  end  of  the  second  antennal  joint ;  on  the  superior 
part  of  the  front  are  two  pairs  of  somewhat  stouter  bristles,  and  on  the 
vertex  a  pair  of  still  longer  ones.  Eyes  bare.  Face  and  cheeks  broad, 
without  pilosity ;  facial  ridges  nearly  parallel,  cushion-like;  vibrissse  at  a 
short  distance  above  the  oral  margin,  which  is  not  at  all  prominent ; 
above  the  vibrissae  a  short  row  of  smaller  bristles,  and  beneath  them, 
along  the  under  side  of  the  head,  a  series  of  similar  bristles;  inferior 
portion  of  the  cheeks  scarcely  one-third  of  the  longitudinal  diameter  of 
the  eyes.  Antennae  inserted  a  little  above  the  median  line  of  the  eyes; 
basal  joints  short;  second  joint  bristly  on  the  upper  part;  third  joint 
three  times  as  long  as  the  second;  arista  thickened  on  the  proximal  half. 
Proboscis  black ;  palpi  rufous,  cylindrical,  slightly  thicker  towards  the 
end.  Thorax  cinereous,  with  four  black  stripes,  of  which  the  inner  ones 
are  indistinct  beyond  the  transverse  suture;  the  two  outer  stripes  short 
and  more  spot  like.  Scutellura  somewhat  rufous,  covered  by  a  whitish 
grey  dust;  besides  the  marginal  macrochsetae,  the  scutellum  has  two 
shorter  discal  ones.  Abdomen  ovate,  cinereous  ;  the  first  segment,  the 
hind  borders  of  the  three  following,  and  an  indistinct  dorsal  stripe  on 
the  second  segment,  are  black;  the  black  hind  borders  occupy  about  one- 
fourth  of  the  segments  ;  the  second  and  third  segments  are  longer  than 
the  others,  and  have  laterally  a  faint  yellowish*red  tinge.  On  the  second 
segment  there  are  two  very  short  marginiil  macrochaetsB,  on  the  third  a 
row  of  marginal  macrochaetae,  on  the  anal  segment  many  hairs  and  bristles. 
Legs  black;  under-side  of  the  front  femora  with  a  row  of  brii-tles; 
middle  tibiae  with  some  long  bristles  halfway  up  their  length ;  hind  tibisa 
externally  fringe-like  with  bristles  ;  tarsi  shorter  and  thinner  than  the 
tibiae ;  foot-claws  and  pulvilli  short,  the  pulvilli  yellowish.  Tegulae 
whitish.  Wings  nearly  hyaline,  slightly  yellowish  at  the  base ;  no  costal 
spine;  small  cross-vein  nearly  on  the  middle  of  the  discal  cell;  apical  cell 
opened  at  a  short  distance  before  the  wings  tip ;  curvation  of  the  fourth 
vein  rectangular ;  apical  cross-vein  slightly  concave  :  posterior  cross-vein 
somewhat  curved. 

This  fly  was  bred  from  the  social  casemaking  caterpillar,  Ccenodomus 
hoekingii,  Walsingham. 

I  have  some  doubt  about  the  sex  of  the  specimen  ;  the  absence  of 
orbital  bristles  on  the  front  seems  to  indicate  that  it  is  a  male ;  the  short 
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foot-c1aw8  and  pulvilli  on  the  contrary  that  it  ihonld  b«  a  female.  I 
know  anotlier  np^cies  fiotn  Java  {Crot»ooi»mia  eurvipmipit)  which  I  intend 
to  deBcribe  in  Volume  XX  XVI  of  the  Dutt-h  '*  Tijdsohnp  voor  Entomo- 
\og'\e,"  and  which  Hhows  the  same  combioution  ot  sexual  charactfra.  It 
Rtands  in  the  iieurest  relation  with  the  above  described  Cr.  bii^rmta^ 
but  this  latter  differs  from  it  in  having  a  more  prominent  front,  in  the 
frontal  hristles  being  more  re<;nlarly  arranged  in  a  double  row  on  each 
side,  in  narrower  black  hind  borders  of  the  abdominal  segments,  and  in 
the  apioul  cross* vein  which  is  more  concave. 

3.  Tricholyga  bomb^cu,  Becher. 
Becher,  Indian  Museum  Notes,  I,  p.  77,  pi.  V,  fig.  1. 
Of  this  Tuchiiiid  fly  the  Trustees  of  the  Indian  Museum  at  Calcutta 
have  sent  to  me  for  examination  two  typical  specimens,  a  male  bred  from 
Attacui  ricini,  Boisd.,  and  a  female,  bred  from  the  mulberry  silkworm. 
Two  other  specimens  (both  females)  in  the  same  collection  from 
Calcutta  were  not  determinated,  but  proved  to  belong  to  the  same 
species;  they  were  indicated  to  be  parasitic,  the  one  on  Olene  mendota, 
Hbn.,  the  other    ou  J)a$i/chira  thwaitesii,  Moore. 

Tr.  bombycis  seems  to  be  a  not  uncommon  insect  in  British  India,  as 
Becher  has  had  several  specimens  of  it.  It  also  results  from  the  fore- 
going remarks,  that  it  attacks  very  different  species  of  Bombycid 
Lepidoptera. 

A  species,  which  is  said  to  be  related  to  7r.  bombyeis,  deposits  its 
egc^^s  upon  locusts  [Acridium  peregrinum,  Oliv.)  :  see  Indian  Museum 
I^otes,  IV,  p.  33. 

4,   Demoticus  ttrigipennit,  n.  sp.  (  % ). 
PL  I,  fig.  2. 

Black ;  head,  sides  of  the  thorax,  aad  two  girdles  on  the  abdomen 
white;  palpi  rufous. 

Length  7,5  millim. 

Head  hemispherical ;  front  as  broad  as  the  thorax ;  frontal  band 
black,  as  broad  as  the  lateral  portions  of  the  front,  which  are  silverj* 
white;  frontal  bristles  strong,  forming  on  each  side  a  row,  which 
descends  to  the  end  of  the  second  antennal  joint;  two  pairs  of  orbital 
bristles  directed  forward,  and  two  pairs  of  bristles  on  the  vertex,  which 
are  directed  backward .  Eyes  bare.  Face  and  cheeks  silvery-white,  without 
any  pilosity,  the  face  perpendicolar ;  facial  ridges  nearly  parallel ;  oral 
margin  broad,  not  prominent;  vibrissa  inserted  a  little  above  it  and 
surmounted  by  a  few  short  hairs  ;  inferior  portion  of  the  cheeks  a  fourth 
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of  the  longitudinal  diameter  of  the  eyes  ;  under-side  of  the  head  with  a 
row  of  bristles.  Antennae  black,  inserted  on  the  median  line  of  tbe 
eyes ;  first  joint  short,  second  a  little  longer,  third  joint  three  times  as 
long  as  the  second ;  arista  slightly  pubescent,  thickened  at  its  proximal 
half.  Proboscis  black ;  palpi  pale  rufous,  cylindrical.  Thorax  black  j 
a  white  dust  covers  the  shoulders,  and  is  prolonged  to  a  broad  lateral 
band  ;  a  white  median  spot  appears  at  the  anterior  margin ;  the  hind 
margin  of  the  thorax  bears  some  long  maerochsetse ;  scutellum  black, 
laterally  whitish,  with  long  discal  and  marginal  maerochsetse.  Abdo- 
men black,  elliptical;  the  segments  of  nearly  equal  length;  the  front 
half  of  the  second  and  third  segments  white,  forming  thus  two  white 
rings,  which,  however,  are  somewhat  interrupted  on  the  dorsal  portion  ; 
first  and  second  segments  with  a  pair  of  marginal  maerochsetse,  the 
second  also  with  a  pair  of  discal  ones,  third  and  anal  segments  with  two 
discal  and  a  whole  row  of  marginal  maerochsetse;  besides  these  maero- 
chsetse still  lateral  ones;  all  the  maerochsetse  are  long  and  strong ;  the 
anal  segment  is  truncated,  the  short  conical  ovipositor  rufous,  at  least 
towards-  the  apex.  Legs  piceous-black,  the  front  coxse  and  the  hind  side 
of  the  front  femora  with  whitish  dust ;  the  femora  rather  thick  ;  the  legs 
have  long  and  scattered  bristles  ;  tarsi  thin  ;  foot-claws  and  pulvilli  very 
short.  Tegulse  bone-white.  Wings  slightly  brownish,  longer  than  the 
abdomen,  their  tip  blunt  and  rounded ;  apical  cell  opened  nearly  at  the 
wings'  tip;  curvation  of  the  fourth  vein  rectangular  without  appendice; 
small  cross-vein  before  the  middle  of  the  discal  cell ;  apical  cross-vein 
concave;  posterior  cross- vein  distinctly  curved;  first  and  third  veins 
bristly,  the  first  nearly  over  its  whole  length,  the  third  as  far  as  the 
small  cross-vein ;  the  surface  between  the  second  and  third  veins  shows 
a  series  of  oblique  folds,  which  appear  as  cross-veins  if  the  wing  is  seen 
against  the  light. 

A  single  female,  bred  in  the  Indian  Museum  from  Lasiocampid 
caterpillars  destructive  to  rice-plants  in  Sambalpur. 

5.  Mancera  castanea,  n.  sp.  (^). 
PL  1,  fig.  8. 

Blackish;  head  whitish  ;  palpi,  scutellum  and  sides  of  the  abdomen 
rufous  ;  antennse  and  legs  black. 

Length  10,5  millim. 

Head  as  broad  as  the  thorax;  front  cinereous,  on  the  vertex  nar- 
rower than  the  eyes ;  frontal  band  more  obscure  but  not  black ;  frontal 
bristles  on  each  side  in  a  curved  row,  descending  to  beneath  the  second 
antennal  joint;  no  orbital  bristles.  Eyes  bare.  Face  whitish,  perpendi- 
cular ;  facial  ridges  divergent  downward  and  slightly  bent  inward  near  the 
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oral  ronr^iD,  which  is  not  prominent;  vibrisMO  inserted  immediatelj 
above  that  mm  gin,  and  Biumounted  by  tiiree  mu<^h  «inallcr  briatlea; 
oheeka  bare,  their  inferior  portion  no  more  than  a  fourth  of  the  longitu- 
diiial  iliunicter  of  thoeyeo ;  under-side  of  the  head  with  a  row  of  brittlea  ; 
beard  wliite;  oooiput  ^j^tiiy.  Antennte  inserted  above  the  median  line 
of  tbo  eyes;  basal  joints  short;  third  joint  four  times  as  long  as  the 
Hocond  ;  nrista  thickened  to  beyond  the  half  of  its  length;  its  basal  joints 
inconspicuous.  Prubosois  black  ;  pnlpi  pale  rufousi  cylindrical.  Thorax 
blackish  cinereous,  with  indistinct  black  stripes  ;  scutellum  rufous.  Abdo* 
men  elongate-oval,  black,  faintly  cinereous  at  the  front  borders  of  the 
second  and  third  segments,  laterally  with  a  large  rufous  spot,  whioh 
occupies  the  second  segment  and  the  front  half  of  the  third ;  anal  seg« 
meiit  rufous,  blackish  at  the  base ;  second  segment  with  two  marginal 
maeroclicetas ;  the  tiiird  with  a  row  of  marginal  macrocha)tie ;  the  anal 
segment  with  several  macrochajtoe  an*!  bristly  hairs ;  under-side  of  the 
abdomen  nearly  wholly  rufous  and  densely  haired.  Legs  black;  middle 
tibiio  furnished  externally  with  three  bristles,  of  which  the  most  inferior 
is  longer  and  stands  on  the  middle,  posteriorly,  and  a  little  luwer  down  is 
another  long  bristle ;  hind  tibiae  outwardly  with  a  row  of  many  bristles 
of  various  length.  (The  apical  joints  of  all  the  tarsi  are  broken  off : 
probably  the  foot-claws  and  pulvilli  will  be  elongate.)  Teguloe  yellowinh- 
white.  Wings  greyish-hyaline;  apical  cell  opened  at  some  distance  from 
the  wings'  tip;  small  cross-vein  distinctly  in  front  of  the  middle  of  the 
disoul  cell ;  curvation  of  the  fourth  vein  rectangular,  with  a  fold  imitat- 
ing a  short  appendice ;  apical  cross-vein  slightly  concave ;  posterior 
cross-vein  curved. 

A  single  male  specimen,  bred  from  Leucania  extranea,  Gnen.,  which 
has  proved  destructive  to  crops  in  Putna. 

6.  Masicera  dasychira,  n.  sp.  (9). 

PI.  I,  fig.  4. 

Cinereous;  head  whitish;  frontal  band,  antennoD,  indistinct  stripes 
on  the  thorax,  first  abdominal  segment,  hind  borders  of  the  following 
segments,    and    le<;s    black;    scutellum    ochraceous;  palpi  rufous. 

Length  7,5  millim. 

Head  broader  than  the  thorax ;  front  yellowish-grey,  with  parallel 
sides ;  frontal  band  black,  narrower  than  the  lateral  portions  ;  frontal 
bristles  on  each  side  in  a  curved  row  descending  to  the  end  of  the 
second  antennal  joint ;  outside  the  rows  of  frontal  bristles  is  a  pair  of 
orbital  bristles;  on  the  vertex  two  long  bristles.  Face  white,  per* 
pendicular  facial  ridges  slightly  divergent  towards  the  oral  margin  and 
immediately  above  it  curved  inward  ;  vibrissa  inserted  at  this  curva- 
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tion  ;  a  few  fine  hairs  above  them ;  cheeks  witlioufc  any  pilosity,  their 
inferior  portion  scarcely  a  fourth  of  the  longitudinal  diameter  of  the 
eyes;  iinder-side  oB  the  head  with  a  row  of  bristles;  beard  white; 
occiput  gfrey;  posterior  orbits  white.  Eyes  bare.  Antennae  inserted  above 
the  median  line  of  the  eyes;  basal  joints  short;  third  joint  threeto  four 
times  as  long-  as  the  second ;  arista  thickened  to  beyond  the  half  of  its 
length.  Proboscis  blackish ;  palpi  dark  rufous,  cylindrical,  slightly 
thicker  towards  the  end.  Thorax  blackish,  cinereous;  shoulders  and 
pleurae  with  grey  portions  ;  thoracic  dorsum  with  indistinct  black  stripes  ; 
scutellum  semi-circular,  rufous,  covered  with  grey  dust  and  hence  appear- 
ing ochraceous  ;  its  surface  with  short  black  hairs  and  its  margin  with 
several  long  macrochsetse.  Abdomen  ovate,  cinereous;  first  segment 
black,  the  following  segments  with  broad  black  hind-borders,  second 
segment  with  two  marginal  maerochgetse,  the  third  with  a  row  of 
marginal  macrochaetse ;  anal  segment  densely  furnished  with  bristly 
hairs.  Legs  black ;  middle  tibiae  with  some  long  bristles  and  long 
spurs;  hind  tibiae  furnished  externally  with  fringe-like  bristles;  foot- 
claws  and  pnlvilH  short.  Tegulae  yellowish-white.  Wings  greyish- 
hyaline  ;  apical  cell  opened  at  some  distance  before  the  tip  of  the  wing; 
small  cross-vein  a  little  in  front  of  the  middle  of  the  discal  cell,  curva- 
tion  of  the  fourth  vein  rectangular  without  appendice ;  apical  cross- 
vein  very  slightly  concave;  posterior  cross-vein  a  little  curved  near 
its  insertion  in  the  fifth  vein. 

A  single  female  specimen,  bred  from  the  caterpillar  of  Dasychira 
thwaitesii,  Moore,  which  is  injurious  to  the  tea-plant. 

7.  Masicera  suhnigra^  n.  sp.  (9). 

PI.  I,  fig.  5. 

Blackish-cinereous  ;  face  white  with  the  oral  margin  rufous ;  thorax 
with  black  stripes;  abdomen,  antennae  and  legs  black  ;  palpi  rufous. 

Length  9  millira. 

Head  as  broad  as  the  thorax ;  front  and  face  broader  than  the  eyes, 
with  parallel  sides  ;  the  front  somewhnt  prominent,  yellowish-cinereous 
with  dark  reflections ;  frontal  band  blackish,  narrower  than  the  lateral 
portions  ;  frontal  bristles  strong,  but  not  numerous,  on  each  side  in  a 
curved  row,  descending  to  the  end  of  the  second  antennal  joint;  outward 
of  them  a  pair  of  orbital  bristles  directed  forward ;  on  the  vertex  two 
pairs  of  bristles  directed  backward.  Eyes  bare.  Face  and  cheeks 
white,  with  some  blackish  reflections  ;  oral  margin  somewhat  rufous, 
not  prominent ;  the  face  slightly  inclined ;  facial  ridges  divergent  down- 
wards, but  curved  inwards  before  they  reach  the  oral  margin  ;  vibrissas 
inserted  near  that  margin,  surmounted  by  a  few  short  bristly  hairs; 
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noder-side  of  the  bead  roonded,  with  a  row  of  bii<itlei ;  inferior  portion 
of  the  cheeks  occupyinff  a  fourth  of  the  lonj^itadioul  dLiroeter  of  the 
eyen;  occiput  oiniTcoua,  dmsely  furni«hed  with  yellowish  hairs.  Anten- 
na black,  inserted  above  the  median  line  of  the  eyes  ;  first  joint  short, 
the  second  double  aa  lon^  as  the  first,  the  third  scarcely  three 
times  ns  long^  as  the  second  ;  ariHta  bnre,  thickened  in  its  prozinaal 
half.  Palpi  rufous.  Thorax  cinereous,  with  black  stripes,  which  some- 
times  appear  brunder  Ihun  the  interstices,  but  in  other  lif^hts  appear  as 
narrow  bluek  lines  ;  Rcutillum  cinereous,  with  the  l>a«e  black  and  with 
long*  disc-al  and  mar^i^inal  macrochajtse.  Abdomen  clon({ate-Oval,  black, 
with  the  front  mar^:in8  of  the  second  and  following  segments  obscure 
cinereous;  anal  segment  pointed  ;  a  pair  of  macrorhetse  on  the  hind 
margin  of  the  first  and  necond  segments,  those  of  tiie  second  segment 
longer;  a  row  of  long  marginal  macrochsetffi  at  the  tliird  segment;  and 
many  sliorter  macrouhaetaj  on  the  whole  surface  of  the  anal  segm'-nt.— 
Le^s  bluck  ;  middle  tibise  furnished  externally  in  the  middle  of  their 
length  with  a  long  bristle,  there  are  other  bristles  also  below ;  hind 
tibi»  furnished  externally  with  seveial  ecattered  bristles;  foot-claws 
and  pulvilli  short.  Tegulte  white.  Wings  greyieh-hyaline,  slightly  yel- 
lowish at  the  base ;  apical  cell  opened  at  some  distance  before  the  tip 
of  the  wing  ;  small  cross-vein  before  the  middle  of  the  discal  cell ;  curva- 
tion  of  the  fourth  vein  rectangnlsr  and  with  a  fold  imitating  a  short 
appendioe ;  apical  cross-vein  distinctly  concave;  posterior  cross-vein 
curved. 

A  single  female  specimen,  bred  from  Olene  mendosa,  Hbn. 

This  fly  has  much  resemblance  to  Tricholyqa  bombycit^  Becher, 
b«>t  differs  in  the  bare  eyes,  in  the  broad  stripes,  on  the  thorax,  and 
in  the  less  numerous  and  more  scattered  brititles  on  the  outside  of  the 
hind  tibiee. 

8.  Miltogramma  duodecimpunctata,  n.  sp.  ( ^ } . 

PI.  I,  fig.  6. 

Cinereous;  abdomen  with  three  blackish  spots  on  each  segment;  le^ 
blackish  ;  antenna)  and  palpi  rufous. 

Length  7,  5  millim. 

Head  grey  ;  the  cheeks  and  orbits  with  white  reflections ;  front 
narrower  than  the  eyes  ;  frontal  hand  cinereous,  on  each  side  with  a  row 
of  short  frontal  bristles  which  descend  to  the  end  of  the  first  antennal 
joint ;  no  orbital  bristles.  Eyes  bare.  Face  perpendicular ;  facial  ridges 
firstly  divergent,  but  inferiorly  curved  inwatd;  vibrissse  inserted  justly 
at  the  oral  margin  ;  cheeks  broad,  convex,  their  inferior  portion  short- 
haired,  occupying  at  least  one-third  of  the  longitudinal  diameter  of  the 
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eyes ;  under-side  of  the  head  long,  with  a  row  of  rather  short  bristles. 
Antennae  inserted  above  the  median  line  of  the  eyes,  rufous,  with  the 
tip  of  the  third  joint  brown ;  basal  joints  short ;  third  joint  two  and 
a  half  times  as  long  as  the  second,  but  reaching  no  lower  than  the 
half  of  the  face's  length  ;  arista  black,  thickened  and  microscopically 
pubescent  at  its  proximal  half.  Proboscis  black  -,  palpi  rufous,  cylindri- 
cal, black-haired.  Thorax  and  scutellum  greyish-cinereous ;  thoracic 
dorsum  indistinctly  with  several  blackish  stripes.  Abdomen  conical, 
yellowish-cinereous,  laterally  slightly  rufous ;  first  segment  shorter  than 
the  following  segments,  which  are  nearly  of  equal  length ;  anal  segment 
and  especially  the  anus  with  a  yellow  tinge ;  hypopygium  yellowish- 
rufous,  turned  downwards  to  the  venter;  each  of  the  segments  with  three 
blackish-brown  spots,  the  median  ones  larger;  first  and  second  segnnents 
without  macrochsetsB ;  third  segment  with  a  pair  of  short  maerochEetse ; 
anal  segment  with  several  diseal  and  marginal  ones.  Legs  blackish  ; 
coxge  and  femora  cinereous  j  the  femora  broad ;  foot-claws  and  pulvilli 
slightly  elongated,  the  claws  black,  the  pulvilli  yellowish.  Tegulse  white. 
Wings  greyish-hyaline,  with  a  small  costal  spine;  apical  cell  opened 
before  the  wings'  tip ;  small  cross- vein  on  the  middle  of  the  diseal  cell ; 
curvation  of  the  fourth  vein  with  an  acute  angle  and  a  distinct  append- 
ice  ;  apical  cross-vein  very  concave  near  its  insertion  in  the  fourth  vein ; 
posterior  cross-vein  straight. 

A  single  male  specimen,  sent  to  the  Indian  Museum  at  Calcutta  as  a 
parasite  of  Acridium  peregrimim,  Oliv.  Its  origin  from  this  Orthop- 
terous  insect,  however,  is  somewhat  doubtful,  as  it  was  not  actually 
bred  in  the  Museum ;  but  in  view  of  the  occurrence  of  another  Tachinid 
fly,  living  parasitically  on  locusts  (see  Indian  Museum  Notes,  Volume 
III,  p.  33),  it  may  be  admitted  that  the  above  described  species  indeed 
attacks  orthoptera. 

9.  Calodexia  lasiocampa,  n.  sp.  {$). 
PI.  I,  fig.  7. 

Thorax  and  scutellum  grey,  the  thorax  with  black  stripes ;  head 
whitish;  abdomen  yellow;  autennse,  legs,  an  interrupted  dorsal  band  on 
the  abdomen,  and  the  anal  segment,  black ;  palpi  rufous. 

Length  8  millim. 

Head  semi-globular,  when  seen  from  before  nearly  as  high  as  broad  ; 
front  whitish-grey,  arcuated,  narrowed  behind,  on  the  vertex  half  as 
broad  as  the  eyes;  frontal  band  black,  forming  a  long  triangle  with  the 
tip  towards  the  vertex ;  frontal  bristles  in  a  row  on  each  side  of  the  frontal 
band,  and  descending  to  the  base   of  the  autennse;  on  the  vertex  two 


No.  5»J  Parasitic  Mutcida  from  Briiitk   luiiia,  17 


pairs  of  bristles  directed  backward,  and  two  ocellar  bristles  direot«d  for- 
ward ;  hihind  tiie»iu  u  bundle  of  lon^  hairs.     Face  and  obeeki  grey  with 
wbite  rutlections;  the  face  not  carinated,  the  cheeks  narrow;  the  lower 
portion  of  the  latter  no  more  than   a   sixth   pnrt  of  the   lonf^itudinal 
diainritcr  of  the  eyes  ;  facial  ridges  nither  sharp,  gradually  divergent  till 
at  soniu  diHtancu  of  the  oral  nmrgin,  where  they  beoome  leas  distinct  and 
art;   somewhat  curved  inward ;   vibrissie  inserted   at   the   oral    margin, 
wliich    is   not  at  all  prominent;  undur-eide  of  tiie  head  with  a  row  of 
bristU'8 ;  occij)ut  grey,  the  bri>ad    posterior   orbits    white.     Eyes    bare. 
Antonnso   inserted    on  tlie  median  line  of  the   eyes;  first  joint   short; 
st'cond  twice  as  long  as  the  first,  with  one  or  two  short  bristles  ;  third 
joint  linear,  one  and  a  half  time  as  long  as  the  second,  and  reaching  to 
about  the  middle  of  the  face;  arista  shortly  plumose.     Proboscis  black  ; 
palpi  rufous,  slender.    Thorax  grey  ;  thoracic  dorsum  cinereous,  with  four 
black  siripes,  the  two   median  linear;    pleura)   with   white  reflections; 
scutellum  cinereous,  blackish  at  the  base.     Abdomen  elliptical,  rufous- 
yellow,  slii^htly  transparent ;  on  the  first  three  segments  a  black  dorsal 
band,  which  is  interrupted  at  the  front  borders  of  the  second  and  third 
segments,  and  enlarged  at  the  hind  border  of  the  third  ;  the  anal  segment 
is  black  with   lateral  spots  of  wbite  reflection ;  similar   spots  are   also 
to  be  seen  on  the  sides  of  the  preceding  segment ;    the  second  segment  is 
longer  than  the  others ;    on  the    first  segment  is  a   pair   of   marginal 
macroihseto),  on    the  second  a  pair  of   discal   and  a  pair   of   marginal 
macroohictoi,  on  the  third   a   pair  of    discal    and   a   row   of   marginal 
macrochiBtsB ;  the  anal   segment  bears  many  macrochistaa.     Legs   black, 
slender,  the  tarsi  longer  than  the  tibiae  outwardly  with  bristles  of  un- 
equal   length ;  foot-claws  and    pulvilli  elongate,  the  pulvilli  yellowish. 
Tegula)  pale  yellow.     Wings  longer  than  the   abdomen,  grey  at  the 
base  and  along  the  costa  yellowish ;  apical  cell  opened  just  before  the  tip 
of  the  wing  ;  third  vein  nearly  straight;  small  cross-vein  in  the  middle  of 
the  discal  coll ;  curvation  of  the  fourth  vein  rectangular;  apical  cross-vein 
concave  ;  posterior  cross-ve'u  distinctly  curved. 

A  single  male  specimen,  bred  from  a  Lasiocampid  caterpillar,  which 
is  destructive  to  paddy  in  Sambalpnr. 

The  generic  characters  of  the  Mexican  genus  Calodexia,  V.  d.  W. 
(see  Biologia  Centr.  Americana,  Diptera,  Volume  H,  p.  257)  are  iu 
general  applicable  to  this  fly  ;  it  differs  only  from  the  three  described 
Mexican  species,  in  having  the  second  antcuual  joint  longer  and  the  third 
joint  shorter. 
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NOTES  ON  A  NEW  PSYLLID.C) 

BY  G.  B.  BUCKTON,  F.E.S. 

Dr.  Fraz  Low  in  his  Katalo^  der  Psylloden,  Wien.,  1882,  describes 
the  European  forms  under  four  sub-families  [viz,),  Liviinse,  Aphalarinae, 
Psyllinse  and  Trioziuse.  The  Psyllinse  are  characterized  by  a  distinct 
stigma  on  the  costa  of  the  hemelytron,  with  a  straight  cubitus  and 
furcated  sub-cubital  and  sub-marginal  veins. 

The  TriozinsB  want  the  stigma  and  as  a  rule  show  the  sub-cubital 
vein  coterminous  with  the  basal  cubitus. 

The  Psyllidae  of  Asia  have  as  yet  had  but  little  attention  bestowed 
upon  them  ;  and  I  am  not  aware  of  the  existence  of  any  descriptive 
catalogue  which  can  give  much  help  as  to  identification  of  Eastern  forms. 

Some  twenty  or  more  specimens  taken  at  Poona  in  the  Bombay  Pre- 
sidency, India,  have  been  submitted  tome,  on  which  I  offer  the  following 
notes. 

The  winged  form  only  has  come  under  my  notice,  but  nevertheless 
sufficient  variations  from  any  of  genera  erected  by  Dr.  Low  seem  to 
justify  a  new  genus  at  least,  and  if  future  observation  should  bring  to 
light  other  similar  species,  possibly  it  might  be  well  to  increase  the  num- 
ber of  the  sub-families. 

From  the  somewhat  trivial  characters  of  blotchings  on  the  wing- 
membranes,  and  the  stippled  or  spotted  condition  of  the  nervures,  I  pro* 
pose  the  names  for  this  insect  which  provisionally    may  be  accepted  as 

typical, 

Thaeapteroni^)  lentiginosum^  n,  sp. 


(>)  The  specimens  upon  which  this  paper  is  founded  were  forwarded  to  the 
Museum  in  July  18S3  from  Poona,  where  they  were  found  in  galls  on 
Oaruga  pinnata,  Roxb, — JEd. 

(^)  From  ^c(Kos  =  spotted. 
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Oenerfll  colour  pale  ochreotifi.  Aixlomen  and  K-ga  piceotis  brown. 
Vertex  miuh  narrower  than  the  pionotum.  Kyes  moderately  large.  An- 
tenna about  equal  iu  length  to  the  bend  and  pronotnm  together.  Arti* 
onlations  nitio  (?),  the  two  basal  joints  globose,  the  third  the  longest  of 
all,  tho  terminal  joint  nodular. 

Notum  and  pronotum  separated  by  a  inture,  tamoee,  and  much 
overhang iiig  tho  abdomen.  This  last  organ  is  fniiiforfn,  pointed,  ter- 
niiiiated  in  tho  male  by  a  rounded  pygofer  without  upright  append- 
ages, and  in  the  female  by  a  linear  ovipositor. 

Hemelytron  with  a  nearly  struight  basal  cubitus,  which  ends  in  a 

rounded  stijjma  on  the  costa,  the  cubitus  then  pa^ises  by  nearly  a  rij»ht 
angle  towards  the  marjjin,  but  unlike  Psylla  proper,  it  furcates  before 
it  reaches  the  same.  The  sub-cuhitus  starts  direct  from  the  baoal 
cubital  vein  and  not  from  the  marginal.  It  furcates  and  forms  the 
Bub-cubital  cell. 

The  sub-marginal  vein  and  its  cell  i-^  absent.  The  wings  (lower) 
are  very  delicate  and  have  three  simple  veins. 

The  menibrnncs  of  the  elytra  are  pearly-uhite,  ornamented  with  three 
larger  nnd  several  smaller  brown  patches,  through  which  the  nervures 
(which  are  raised  and  marked  with  dark  spots  as  we  see  in  the  cixiila 
Tetti<;ida))  pass.  Legs  ore  hirsute  stout,  and  furnished  with  two  tarsal 
joints  and  two  claws.  Rostrum  very  short,  pointed,  and  it  appears  to 
rise  from  between  the  second  coxae. 

It  will  be  seen  that  the  above  diagnosis  does  not  well  accord  with 
any  genus  given  by  Dr.  F.  Low  either  in  Beetrage  Zur  Kenntniss  der 
Psylloden  or  in  his  Katalog,  but  future  observation  may  make  the 
ai>ove  observations  more  complete,  through  a  study  of  the  immature 
larval  forms. 

Expanse  of  wings  O'-AO  o£  inch. 
Length  of  body      0*16   „     „ 

The  specimens  at  my  disposal  were  mildewed  from  damp,  bat  it 
is  possible  that  when  alive  the  insect  may  have  shown  a  slight 
cotton-like  investment, 

Dbscription  of  Pl&tb. 
Fig.  1.— The  winged  female. 
Fig.  S.— Insect  seen  in  proHIe,  showing  the  over>h.ingiDg  pro* 

notum. 
Fig.  3. — Tarsal  joints  and  claws. 
Fig,  4.— Antenna, 

c2 
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THE  BANDED  MOSQUITO  OF  BENGAL. 

BY  F.  A.  A.  SKUSE,  E^'TOMOLOGIST  TO  THE  AUSTRALIAN 
MUSEUM,  SYDNEY. 

Culcx  albopicins,  Skuse,  Sp.  nov. 

Female, —  hengih  of  autennse  1*50  mm.;  expanse  of  wings  2,'hQx 
0*50  mm.;  length  of  body  8-3*50  mm. 

Black  with  silvery-white  markings.  Antennae  somewhat  shorter 
than  the  proboscis,  joints  of  the  scapus  with  silvery  scales.  Head  with 
silvery-white  scales  on  the  front  and  sides.  Proboscis  five  times  the 
length  of  the  palpi,  the  latter  tipped  with  silvery  scales.  Thorax 
traversed  by  a  line  of  silvery  scales  for  rather  more  than  its  anterior 
half;  pleur89  spotted  with  silvery  white;  scutellum  with  minute 
silvery  hairs.  Abdomen  twice  the  length  of  the  thorax,  tlie  segments 
bordered  with  a  narrow  band  of  silvery  scales,  and  with  lateral  silvery 
spots.  Legs  :  femora  with  a  silvery  line  beneatb  and  slightly  tipped 
with  silvery  scales ;  tarsi,  the  first  two  joints  in  the  fore  and  inter- 
mediate legs  with  a  narrow  silvery-white  ring  at  the  base ;  broad 
rings  at  the  base  of  all  the  joints  of  the  tarsi  in  the  hind  legs,  the  last 
joint  entirely  white.  In  the  hind-legs  the  tibia  about  one-third  longer 
than  the  metatarsus.  Wings  the  length  of  the  abdomen,  pellucid,  irides- 
cent, the  veins  clothed  with  linear  black  scales.  Auxiliary  vein  joining 
the  costa  at  a  point  a  little  before  the  posterior  branch  of  the  fifth 
longitudinal  vein ;  middle  cross-vein  indistinct,  shorter  than  the 
posterior  cross-vein,  situated  beyond  it  scarcely  a  distance  equal  to  twice 
the  length  of  the  latter;  first  sub-marginal  cell  longer  and  narrower 
than  the  second  posterior  cell,  their  bases  opposite  or  almost  opposite ; 
anterior  branch  of  the  fifth  longitudinal  vein  originating  about  midway 
between  the  origin  of  the  second  longitudinal  vein  and  the  tip  of  the 
sixth  longitudinal. 

Hab. — Bengal. 

Ti/pe  in  Australian  Museum. 

Three  specimens  received  from  Mr.  E.  C.  Cotes,  who  informs  me 
that  this  insect  is  a  great  nuisance  in  Calcutta.  The  species  is  allied 
to  C  iiostoscriptus,  Sk.,  from  New  South  Wales,  and  C.  bancrofti,  Sk., 
from  Queensland,  but  the  silvery  ornamentation  of  the  thorax  in  these 
latter  is  of  an  elaborate  pattern  (Proc.  Linn.  Soc.  N.  S.  W.,  Vol.  Ill 
(Ser.  2),  1888,  pp.  1738,  17J,0). 
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SCALE  INSECTS  IN  MADRAS. 

BY  R.  NEWSTEAD,  F.E.S.,  CURATOR  OF  THE  GROSVENOR 

MUSEUM,  CHESTER,  ENGLAND. 

{Jfitk  two  plntet.) 

All  the  inseott  described  in  this  pnper  were  collected  hy  Miss.  L.  E. 
Tomlin,  Chester,  England,  during  her  viuit  to  Madras,  lH9i-93.  At 
least  two  of  the  species  are  of  economic  importnncc,  viz.,  Icerya  agjfP' 
tiaciim,  Dong.,  and  Daclyhpius  ceri/erutf  n.  sp.,  the  rest  do  not  appear 
to  be  injurious,  but  they  may  at  any  time  present  themselves  as  such, 
therefore  it  is  as  well  to  publish  what  is  known  nf  them  at  once.  The 
discovery  of  the  male  of  Ceroplatiet  eeriferus,  Anderson,  is  of  great 
interest  and  scientifio  value,  and  I  have  much  pleasure  in  appending  the 
description  and  figines. 

It  must  also  be  added  tliat  Miss  Tomlin  made  careful  coloured 
drawings  from  life  of  all  the  insects  ;  these  have  been  very  helpful  to 
me  in  the  preparation  of  my  descriptions.  Some  of  the  figures  have 
been  reproduced  on  the  plates,  and  are  gratefully  acknowledged. 

For  the  names  of  the  food-plants,  so  far  as  it  was  possible  to  obtain 
them  from  the  inadequate  material  available,  I  am  considerably  indebted 
to  Prof.  Oliver,  Kew,  England. 

"  THE  INDIAN  WHITE  WAX  INSECT." 
Ceropfattes  eeri/erut,  Anderson. — Plate  II,  Fig,  1. 

In  this  publication  (Volume  II,  pp.  91-97)  Mr.  E.  C.  Cotes  has 
given  a  most  interesting  account  of  the  female  of  this  species,  and  the 
uses  of  its  white  wax.  So  far,  however,  no  one  has  given  any  detaile<l 
description  of  the  female  and  nothing  has  hitherto  been  ascertained  as 
to  the  transformations  of  the  insect.  Miss  Tomlin,  however,  was  fortu- 
nate in  obtaining  many  examples  in  various  stages,  from  a  low  busby 
shrub  {Asclepiadrom),  growing  in  sandy  soil  at  seven  Pagodas,  Madras, 
in  February  189t'J,  which  were  carefully  packed  and  forwarded  to  me. 
There  were  many  examples  of  the  adult  female  on  the  stems  of  the  food- 
plant,  with  their  thick,  irregular  coverings  of  white  wax,  but  there 
were  neither  eggs  nor  larvae  in  them  ;  judging  from  the  colour  and 
condition  of  the  wax,  I  should  say  that  the  females  had  been  dead  some 
time,  and  tliis  is  what  one  would  expect  as  the  young  females  were  when 
taken  at  the  period  of  fecundation.  On  the  leaves,  and  more  rarelv  on 
the  stems,  were  numerous  examples  of  the  young  females  (second  stage), 
and  scales  of  the  male,  all  of  the  latter  were  apparently  empty.  On 
looking  carefully  over  the  debris  at  the  bottom  of  the  packet,  I   found 
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many  examples  of  the  perfect  male  which  delighted  me,  for  hitherto  not 
a  single  male  of  any  of  the  known  species  of  the  genus  Ceroplastes  has 
heen    discovered.     Undoubtedly   the   males  must  have  hatched   during 
transit,   and  it  is  well  that  Miss  Tomlin  collected  them  when  she  did,  or 
we  should  have  had  but  their  empty  scales  to  tell  that  they  had  existed. 
Below  I  append  a  description  of  the  different   stages  : —  ?    Adult 
(fig.  Irt),  gives  off  a  rich  reddish-brown,  or  purple-brown  stain  in  caustic 
potash ;  covered   with  a  thick  layer  of  dirty  yellowish  white  wax,  of  a 
more  or  less  hemispherical  form,  often  cracked  and  irregular  in  outline, 
and  apparently  varying  according  to  the  age  of  the  individual.     Body 
(fig.   \b.)  denuded  of  the  wax,  elongate  ovate,  shining  reddish  brown, 
with  a  blunt  honi-like  prominence  at  the   abdominal  extremity,  at  the 
apex  of  which  are  the  true  candal   scales;    surface   with   fine   punctures 
arranged  wide  apart.    Dermis  when  viewed  from  above  with  a  transmitted 
light,  faintly  tessellated  in  portions  only  (fig,  Ic),  in  the  centre  of  each 
tessellae  an  elongated  pore,  or  spinneret  of  the  shape  shown  at  fig.  \d. ', 
these  latter  are  always  present  in  all  parts  of  the  dorsal  dermis,  but  to 
be  seen  as  shown  in  the  fig.  Id.,  they  must  be   viewed  from  above  and 
they    are    not   clearly    defined  in  all  cases.     On  the  margins  near  the 
spiracles  are  numerous  short   conical  spines.    Antennae  (fig.  le.)    of  6 
joints,  of  which  the  3rd  is  longest,  and  forms  more  than  one-third   of 
the  antenna ;  4th  as  long  as  the  5th  and  6th  together ;  5th  shortest ;  three 
last  with  deeply  gradated   sides.     Legs  (fig.  ]/.)  with  the  coxae  large, 
trochanter  with  a  long  hair;  tarsi  a  little  shorter  than  the  tibiae,  with 
two  short  slender  digitules,   those  of  the  claw  uneven,  i.e.,  one  much 
larger  than  the  other  :  both  dilated  at  base  and  extremity. 

Long  with  waxy  covering  3|-8  mm.,  wide  3-6  mm.,  high  2*5  mm. 
Long  without  waxy  covering  5  mm,,   wide  2 J   mm.,   high   2^  mm. 
The  latter  is  the  measurement  of  a  single    $  only. 
In  the  Gardener's  Chronicle,  1853,    page  484,  Professor    Westwood 
figures  the  adult  female,  and  I  may  say  that  the  illustrations  agree  with 
several  specimens  taken  by  Miss  Tomlin.    The  description  of  the  female, 
however,  is  very  poor,  and  without  the  illustrations  would  be  useless. 

5  Young  (fig.  v.),  dorsum  evenly  covered  with  a  layer  of  pure 
white  wax ;  margin  all  round  with  broad,  lateral,  projecting  plates  of 
the  same  material ;  and  there  are  two  small  ones  placed  close  together 
over  the  anal  orifice.  In  this  stage  the  insect  is  very  pretty,  and  forms 
a  very  interesting  microscopic  object.     Long  ^-1  mm. 

i  (Fig,  1/^.)  Reddish  brown  (restored  specimens),  body  rather 
short,  wide;  eyes  black,  large  and  prominent ;  the  two  ocelli  beneath 
small;  antennae  of  10  joints  (fig.  Ik.),  3rd  longest,  all  with  many 
long   fine   hairs,  and    deeply    notched   sides.     Legs  (fig.  II.)  ordinary. 
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Wings  rather  short.  Genital  armature  (fig.  Im.)  •omewbat  triangular 
with  a  large,  thin,  projecting^  funnel-shaped  organ.  Anal  lobM  each 
with  one  very  long  htiir,  ond  one  or  more  abort  onet;  lobes  with 
nnnu>rou8  circular  <li«ic6.  The  long  anal  setee  in  life  would  do  doubt 
he  covered  with  white  wax  forming  long  white  filaments,  comiuon  in 
ail  the  mulcB  bolooging  to  this  division  of  the  Coccidse.  In  nil  the 
spccimenH  examined  the  white  ooveriog  was  wanting  and  no  doubt  waa 
broken  away  during  transit. 

Scale  of  tho  i  (  fig.  1m.)  opaque  glassy  white,  with  a  broad  central 
and  three  lateral  carinie,  the  central  ones  meeting  form  a  complete  loop. 

Long  2-2^  mm. 

The  form  of  the  genital  armature  of  the  S  is  unique,  and  may  be 
of  generic  importance.  In  other  respects  the  i  does  not  differ  from 
the  i  of  the  genus  Lecanium,  nnd  the  scale  of  the  i  is  also  very  like 
those  of  the  latter,  but  there  is  no  central  "  coronet  "  or  ring. 

So  far  then  we  have  the  description  of  the  spedies  in  nearly  all  stages' 
but  there  is  yet  much  to  learn  of  its  habits.  1  have  no  hesitation  in 
saying  that  it  would  not  be  a  didicult  matter  to  work  out  the  life-history, 
but  rather  a  pleasant  task  for  some  resident  Entomologist,  and  it  would 
add  much  to  our  knowledge  of  these  minute  beings. 

r.S. — Since  completing  the  above  description  Mr.  Maskell  of  New 
Zealand  has  sent  me  his  pa])er  on  Coccidio  for  1892  (Trans.  N.  Z.  Int., 
Vol.  XX Y)  in  which  the  author  ha?  described  and  figured  the  female  of 
tlie  above  species.  Mr.  Maskell's  figure  of  the  female  of  the  second  stage 
is,  however,  very  differont  to  mine,  but  this  must  be  due  to  the  age  o£ 
the  insects ;  probably  his  examples  were  much  older  than  mine,  which 
will  account  for  the  discrepancy  as  to  the  arrangement  of  the  waxy 
covering. 

Pulvinaria  ohteura,  n.  sp. 

PI.  Ill,  Fig.  8. 

$  At  period  of  fecundation  (  fig.  3o. )  yellowish  brown,  short  ovate, 
narrowed  in  front,  with  a  central  carina  extending  from  the  anal  dorsal 
scales  to  anterior  margin,  or  nearly  so.  Segmentation  more  or  less  dis- 
tinct; after  egg-laying  the  body  becomes  tilted,  and  contorted,  as  is 
usual  with  the  (  of  this  genus.  Antenna  (fig.  36.)  of  8  joints,  of 
which  2  and  3  are  longest,  and  in  length  nearly  equal;  4,  5,  and  8 
shorter,  6  and  7  sh'rtest  and  equal,  ('ould  only  find  hairs  on  the  fifth 
and  eighth.  Legs  apparently  ordinary,  but  could  not  be  plainly  traced. 
Rostral  filaments  unexpai.ded,  about  half  the  length  of  the  antenna 
Anal  dorsal  scales  long,  each  with  two  small  dentations  on  outer  margin. 
Long  24-3  mm.,  wide  2  ram. 
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Ovisac  long,  iianovv,  composed  of  the  ordinary  close  white  cottony 
material.     Long  5-7  mm.,  wide  2  mm. 

Larva  normal,  with  3rd  joint  of  antenna  longest;  anal  emargina- 
tion  wide. 

All  the  females  seen  were  located  behind  the  whorls  of  flowers  of  the 
food-plant;  none  were  found  in  exposed  situations;  in  order  to  see 
them  it  was  necessary  to  remove  the  flowers,  etc.,  from  the  stem,  but 
on  doing  this  the  sacs  were  much  broken,  and  it  was  difficult  to  obtain 
perfect  examples. 

Hah. — On  liygrofhila  spinosa  at  Nungumbiiuljum,  Madras.  March 
14th,  IS 93. 

Described  from  several  females  and  one  perfect  sac.  $  unknown. 

Dactylopius  ceriferuSj  n.  sp. 

Ph  III,  fig.  2. 

$  Adult  immediately  prior  to  gestation  (fig.  2,  a.  &  h.),  elongate  ovate, 
narrowed  behind  from  the  thoracic  segment;  beneath  olivaceous,  above 
paler,  with  the  black  viscera,  etc.,  showing  through  the  dermis;  there  are 
two  very  long  white  filaments  at  the  anal  extremity,  but  marginal 
plates  are  entirely  wanting;  radiating  from  all  parts  of  the  body  above 
are  numerous  very  long,  delicate,  waxy  filaments;  these  latter  in  the 
more  advanced  stage,  and  when  egg-laying  has  taken  place,  become  very 
dense,  and  matted  below,  completely  covering  the  insect;  projecting 
from  the  thick  matted  mass,  are  very  numerous,  and  exceedingly  long, 
delicate  filaments,  varying  in  length  from  5  to  10  mm. ;  these  superfici- 
ally have  much  the  appearance  of  sponge  spicules,  as  many  are  perfectly 
straight  and  cross  each  other  in  all  directions;  all  the  specimens  received 
were  aggregated  together  in  masses  completely  covering  the  under  sides 
of  the  leaves  (fig.  Ic).  Antenna  (fig.  2^.)  of  8  joints,  of  which  3  and 
8  are  equal  and  longest,  2  shorter,  4  to  7  shortest  and  equal :  all  with 
fine  hairs.  Legs  long,  hairy  ;  hairs  at  apex  longest;  tarsi  a  little  less 
than  one-third  the  length  of  the  tibiae ;  the  latter  with  a  short  spine  at 
apex ;  digitules  of  tarsi  slender,  those  of  the  claw  stouter  and  much 
dilated  at  extremity  (fig.  2<?.).  Rostrum  biarticulate  with  many  long 
hairs;  unexpanded  filaments  about  three  times  the  length  of  the 
rostrum,  not  quite  reaching  the  insertion  of  the  intermediate  logs. 
Anal  ring  with  6  short  hairs,  intervening  spaces  with  clear  circular 
spaces,  or  slightly  raised  discs.  Anal  lobes  normal,  each  with  a  very 
long  hair,  and  two  or  three  strong  spines.  Dermis  :  ventral  surface 
between  antennge  in  front  with  numerous  long  hairs  and  clear  circular 
spaces,   or  spinneretts,   surrounded    with    from  3  to  5  hairs,  these  occur 
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ngain  n«ar  the  oval  lobet ;  the  reet  of  the  dermis  with  a  few  ecaitered 
hairs.     Lon|i^  3-3^  mm.,  widu  2-2 }  mm. 

$  Second  ota^^e  (descrihod  from  Miss  Tomlin's  coloured  drawingt) 
very  elongate,  endi  equally  rounded,  ochreotis,  dorsum  darker;  \tg» 
rcddiyh.  Caudal  filaments  long,  those  of  the  body  long,  slender,  and 
8trai(;l)t. 

Hah, — On  croton  at  Nun<>umhaukum,  Madras,  Jan.  lOtb,  1893. 
This  very  i.nteresting  pptcies  is  allied  to  the  J).  filatnento»H$  of  Cockerell, 
Jour.  Inst.,  Jamaica,  Vol.  I,  page  25^,  bntthis  latter  has  a  seven-jointed 
antenna.  I  know  of  no  f:p<;cics  of  Dactylopius  secreting  such  a 
quantity  of  waxy  material  an  this,  and  the  species  appear  in  other 
r«'spects  to  he  quite  distinct  and  1  venture  to  describe  it  as  new.  It 
is  a  most  injurious  species  infesting  crotons  in  the  compound.  In  her 
notes  Miss  Tomlin  says: — "Also  found  on  leaves  of  trees,  hut  not 
80  plentiful  there."  Whether  these  Jire  the  same  as  those  uhirh  occur 
on  the  croton  I  am  unable  to  state  as  the  specimens  were  not  forivarde<l 
for  investigation. 

Dactylopius  viridin,  n.  sp, 

PI.  Ill,  fig.  1. 

?  Adult  prior  to  gestation  (fig.  la.)  covered  with  white  mealy  wax, 
nmri^in  all  round  thickly  set  with  narrow  white  waxy  appendages,  ex- 
cept at  anal  extremity  where  there  is  a  slight  division  ;  in  the  more 
advanced  stage  the  insect  covers  its  body  with  a  thick  layer  of  white 
waxy  felting  which  forms  a  complete  oval  sac  in  which  the  eggs  are  laid. 
When  treated  with  potash  it  is  of  a  beautiful  emerald  green,  which  is 
retained  to  a  certain  extent  after  mounting  in  Canada  Balsam.  Antenna 
(fig.  \b.)  short  of  7  joints,  last  joint  the  longest,  and  in  length  equal 
to  2  and  3  together  ;  the  rest  are  of  nearly  equal  length  :  all  with  very 
fine  short  hairs  ;  Legs  (fig.  Ic.)  short,  very  little  longer  than  antenna* 
tarsi  much  shorter  than  tibise;  digitules  of  claw  and  tarsus  slender:  all 
are  often  wanting.  Rostrum  l>iar<iculate,  basal  joint  with  two  stiff 
hairs  at  apex,  and  two  more  on  the  middle  of  the  apical  joint.  Anal 
ring  with  six  hairs.  Anal  lobes  obsolete  with  one  long  hair :  often 
broken  away,  and  two  or  three  short  spines.  Dermis  with  a  few  shurt 
delicate  spines,  more  numerous  beneath  in  front  near  the  antenon, 

2   Long  2-S  mm.,  wide  1-1^  mm.,  Sac  long  Si  mm. 

Larva,  anal  lobes  nearly  obsolete,  each  with  one  long  and  two  or  more 
short  hairs.  Antenna  of  6  joints,  1  to  5  short  and  sub-equal,  6 
about  one-third  the  length  of  the  whole.  Annl  ring  with  G  hairs. 
Rostrum  biarticulate,  filaments  very  long. 
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Hab. — Od  Hi/grophUa  spinosa  at  Madras,  collected  March  14th.  All 
the  specimens  received  were  located  aud  partly  hidden  in  the  whorls  of 
the  spines,  leaves,  and  flowers  of  the  food-plant.  Quite  fifty  per  cent. 
of  the  specimens  were  infested  with  a  large  dipteron,  and  some  small 
Hymenopterous  insects. 

In  its  green  colour  it  is  like  Dadylopius  vifffaius,  Cockerell,  M.  S., 
but  this  has  an  eight-jointed  antenna,  and  the  'Hibia  about  three 
times  as  long  as  the  tarsus  "  (in  lit.). 

Two  specimens  of  what  I  take  to  be  mere  varietal  forms  of  the  above 
were  found  on  Pithecolohium  dulee.  Externally  they  differ  materially, 
as  are  shown  at  pi.  iii,  fig.  Id.,  female's  nat.  size,  and  at  fig.  \e.,  the 
same  magnified  ;  structurally,  however,  they  do  not  appreciably  differ, 
and  I  hesitate  in  describing  them  as  new  with  the  limited  material  at 
hand. 

Asjiidiotus  orientalis,  u.  sp. 
PI.  Ill,  fig.  4. 

5  Scale  (figs.  4a.,  4>b.)  circular,  or  nearly  so,  but  varying  according 
to  position  on  the  food-plant ;  brownish  yellow,  or  straw  colour,  sometimes 
tinged  with  reddish-piuk ;  exuviae  a  little  to  one  side,  covered  with  a 
nipple-like  prominence  which  is  darker  than  the  rest;  following  this  are 
three  concentric  circular  depressions :  the  first  small  and  near  the 
*'  nipple,^'  second  well  defined  and  about  midway  between  the  two,  third 
often  wanting,  or  but  slightly  indicated  ;  margin  much  interrupted  and 
paler  than  the  rest.     Diam.  \-\\  mm. 

9  Adult  widely  ovate  (fig.  4tc),  almost  circular;  last  segment  (fig. 
4^.,  4«.)  with  three  pairs  of  well-defined  lobes  :  1st  and  2nd  each  with 
a  deep  equal  notch  at  apex  on  each  side ;  3rd  smallest,  narrow,  and 
notched  at  apex  on  the  anterior  margin  only  :  posterior  margin  straight ; 
between  each  lobe  are  two  slender  plates,  and  immediately  preceding 
the  3rd  lobe  there  are  three;  there  is  a  single  spine  on  the  dorsal 
surface  immediately  over  the  3rd  plate,  and  one  or  more  on  the  margin 
at  the  base. 

There  are  four  groups  of  spinnerets :  the  anterior  laterals  consist  of 
5,  the  posterior  laterals  of  from  3  to  5 :  usually  5  ;  the  anterior  group 
is  represented  by  a  single  spinneret  :  no  trace  of  more  in  any  of  the 
many  examples  examined.  There  are  also  very  numerous  elongated 
and  ovate  pores  arranged  as  shown  in  fig.  4rf.  The  plates  are  very 
difiicult  to  trace,  but  the  lobes  are  very  distinct. 

^  Scale  (fig.  A'b.)  similar  to  that  of  the   $  but  smaller. 

$  Unknown. 
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y/<iA.— Seven  Papodat,  Madras.  Name  of  the  food-pknt  nnknowo, 
but  evidently  a  Bpecics  of  Panietim,  or  ^raat.  The  M»let  were  freqaent- 
]y  ag-<r repeated  toj^other  Uhind  ihe  leaf'sheathe,  and  oould  only  be  Men 
on  removing  the  latter. 


THE  "EGYPTIAN  COTTONY  CUSHION  SCALE." 

Jcerya  ap^pliacHm, 

PI.  II,  fig.  2. 

Croisoiotoma  affyptiaeum,  Douglas.     Knt.  M.  M.S.  S.,  Vol.  I,  p,  79. 

Icerj/a  eegifptiacHtn,  Riley.     Insect  Life,  Vol.  Ill,  p.  97, 

Hitherto  this  most  destructive  pest  was  only  known  to  oocur  at 
Alexandria,  Kgypt,  where  it  has  for  the  last  eight  years  caused  the  great- 
est alarm. 

In  a  letter  dated  September  10th,  1892,  Rear  Admiral  R.  W. 
Blomfield,  R.  N.,  writes  of  this  pest  as  "an  eleventh  Egyptian  plague, 
which  made  its  nppearnncc  at  Alexandria  in  1885,  and  has  since  proved 
most  destructive  to  all  kinds  of  vegetation.  Origin  unknown."  (In 
lit.) 

It  was  unknown  to  naturalists  until  the  year  1890  when  Mr. 
J.  W.  Douglas  of  Lewisham,  England,  described  it  for  the  first  time  as 
Crossolosoma,  N.  0.,  agi/ptiocum,  n.  sp,  (1.  c).  The  specimens  from 
nfhich  Mr.  Douirlas  made  his  descriptions,  were  "  received  from  Mr. 
D.  Morris,  Assistant  Director  of  the  Royal  Gardens,  Kew,  to  whom  they 
had  been  sent  from  Alexandria,  Egypt,  where  they  were  causing  im- 
mense injury  to  fruit  trees  "  (Doug.  1.  c). 

Later  Dr.  C.  V.  Riley  (1.  c.)  refers  the  species  to  the  genus  leerya, 
to  which  it  undoubtedly  belongs.  Several  otiier  interesting  accounts  of 
this  pest  are  given  by  Dr.  Kiley  in  "  Insect  Life,"  and  as  they  may  not 
be  accessible  to  the  general  public,  I  venture  to  quote  some  of  them. 
At  Vol.  II,  p.  256,  is  the  first  record,  as  follows  :— "  During  the  past  lour 
years  the  gardens    in   Alexandria  have  l)een  infested  by  a  coccus  which 

destroys  all  of  the  trees,  and  is  causing  the  greatest  alarm 

Admiral  Blomfield*  noticed  it  in  quantities  on  the  under-side  of  the  leaves 
of  the  Banyan  tree,  but  it  soon  spread  with  extraordinary  rapidity,  and 
some  of  the  most  beautiful  gardens  of  the  city  full  of  tropical  trees  and 
shrubs  have  been  also  destroyed.  A  breeze  sends  the  cottony  pest  down 
in  showers  in  all  directions.  It  seems  to  attack  almost  any  plant,  but 
the  leaves  of  Picu»  rugtnosa  and  one  or  two  other  kinds  of  fig  seem  too 
tough   for   it,  and  it  will   not  touch  them.     He  states  that  it  seems 

'  Spelt  in  error  Blunhald. 
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almost  impossible  for  a  few  Horticulturists  to  try  to  eradicate  the  pest 
while  tbeir  indiflPerent  neighbours  are  harbouring  hot  beds  of  them,  and 
there  will  have  to  be  some  strong  measures  taken  by  law  to  put  it  down." 
Referring  to  the  statement  that  **a  breeze  sends  the  cottony  pest  down 
in  all  directions,"  it  is  evident  that  it  is  the  white  waxy  appendages  that 
are  blown  about,  and  not  the  insects  themselves;  so  fragile  are  the 
former  that  it  is  difficult  to  obtain  perfect  examples  of  the  insects. 

Again  Dr.  Riley  writes  (Vol.  III.  p.  423).  Through  the  kindness  of 
Mr.  Louis  B.  Grant,  Acting  Consul-General  at  Cairo,  and  of  the  Depart- 
ment of  State,  this  Department  has  received  copies  of  publications  from 
Alexandria  and  Cairo,  from  which  it  seems  that  the  insect  is  even  more 
injurious  than  our  previous  information,  through  Mr.  D.  Morris,  led  us 
to  suppose.  It  is  by  no  means  confined  to  fig  trees,  but  has  attacked 
oranges  and  lemons.  Dr.  Riley  then  suggests  the  collecting  of  the  white 
wax,  which  he  says  '*  is  absolutely  pure  and,  we  should  say,  of  equal 
quality  with  the  white  Chine«e  wax  secreted  by  Ericerus  Pe-lo^  having 
the  advantage  of  not  being  mixed  with  the  bodies  of  the  insects." 

Miss  Tomlin  found  all  her  specimens  on  the  under-sides  of  the  leaves 
of  a  purple-leaved  plant  very  like  a  coleus,  in  the  compound  at  Nungum- 
baukum,  Madras,  December  13th,  1892,  where  it  was  very  abundant  but 
local.  All  the  specimens  Miss  Tomlin  forwarded  to  me  were  immature 
females,  except  two  or  three  which  had  partly  formed  their  ovisacs,  but 
there  were  no  eggs  in  them.  Lying  alongside  the  females,  were 
numerous  examples  of  the  male  sacs,  but  I  failed  to  find  a  trace  of  the 
perfect  insect  amongst  them;  all  had  undoubtedly  hatched  some  time 
before  the  sacs  were  collected,  which  is  unfortunate  as  the  male  of  this 
species  is  unknown,  and  its  discovery  would  be  of  great  interest  and 
value. 

.  Fortunately  I  had  specimens  of  the  females  from  Egypt  in  all 
stao'es,  and  was  therefore  able  to  compare  them  with  the  Indian 
specimens,  which  I  did  and  found  them  to  agree  in  every  particular  with 
the  immature  examples  :  both  as  to  the  arrangement  of  the  waxy  plates 
and  structurally.  Below  I  append  a  description  of  the  second  stage, 
female  and  male  sac,  which  has  not  hitherto  been  described. 

$  Second  stage  (fig.  II,  2a. ;  2h.  2d.)  bright  orange,  but  only  seen 
on  the  under-side,  or  in  other  parts  when  denuded  of  the  waxy  covering. 
Dorsum  in  perfect  specimens  covered  with  pure  white,  conglomerate, 
waxen  plates,  irregular  in  shape;  margin  all  round  with  long  narrow 
curly  plates.  Fig.  2a.  represents  the  insect's  natural  size  on  leaves  of 
the  food -pi  ant ;  fig.  25.,  2d.  the  same  magnified.  Dorsal  and  ventral 
view,  with  the  appendages  more  or  less  imperfect ;  fig.  2c.  dorsal  view 
of   perfect   specimen ;  all    of  the  same  age.     The  antonnse  vary  in  the 
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number  of  jointH  accordinpf  to  the  age  of  the  individuul;  generally, 
however,  there  ure  fitrht  joints,  but  some  have  seven  und  otiierit  nine 
joints;  thu  rext  of  the  charaoten  do  not  uppnciubly  differ  from 
the  udult  femule.  Luu^  8-7  mm.,  wide  2|-0  mm.  including  tila- 
uiunt8. 

i  Sao  elongate,  composed  of  a  rather  close  white  waxy  felting. 
Long  21-3  mm.  Specimens  much  broken,  therefore  the  measurements 
may  not  be  quite  coiTect, 

The  adult  female  is  very  similar  to  (hat  of  the  second  stage,  but  is 
much  lar<{-pr,  has  the  mur^^iual  appendages  much  longer,  and  a  Isrge 
projecting  l>a^  or  sac  attached  to  the  abdumtual  segments  in  which  the 
ogjfs  are  laid. 

Pa  a  A  SITES. 

The  first  consignment  of  coccids  reached  me  on  February  20th  ;  in  the 
packet  containing  the  Iceryns  were  a  number  of  what  I  took  to  be 
chalcid  parasites;  thinking  that  they  miglit  be  of  economic  im[)Ortanoe, 
I  forwarded  specimens  to  Dr.  C.  V.  Riley  of  the  Unit<>d  States  Depart- 
ment of  Ajjriculture,  Washington,  who  very  kindly  replied  as  follows  :  — 
"The  fact  of  the  I'ccurreuce  of  Icerya  ctgyptiacum  in  India  is  very 
interesting  and  important,  and  the  parasites  were  examined  with  bated 
breath.  Most  ui»fortunately,  however,  instead  of  being  primary  parasites, 
they  are  secondary,  and  the  whole  series  belon;;s  to  an  apparently  un- 
described  species  of  Tetrattickus^  uU  of  the  species  of  which  are  hyper 
parasites  so  far  as  I  know.*'     (In  lit.  Ap.  20,  93.) 

Miss  Tomlin  has  now  returned  to  England,  and  I  fear  there  is  little 
chance  of  obtaining  the  true  parasite :  unless  some  competent  Entomolo- 
gist visited  the  locality  early  in  December,  when  it  ought  not  to  be  a 
difllcult  matter  to  work  the  whole  subject  out,  and  to  breed  out  the  true 
parasite.  Judging  from  the  number  of  sub-parasites,  which  undoubtedly 
hatched  during  transit,  the  true  parasite  must  be  very  numerous. 

Remedibs. 

I  am  not  in  position  to  judge  what  is  best  as  an  nppliaition  to  the 
Jcerya  should  it  be  found  injurious,  but  no  doubt  the  same  application 
recommended  for  Ictrya  purcAasiy  Mask.,  would  be  effectual  in  destroying 
this  pest.     (See  Insect  Li/e,  Vol.  II.) 

The  most  successful  remedy  adopted  in  America  against  the  Ictrfa 
purchasi  has  been  the  introduction  of  an  Australian  '*  Lady-bird"  beetle 
{Fi'dalta  cardinulis),  where  it  has  cleared  thousands  of  orange  trees  uf 
the  destructive  coccids.  This  Fedalia  has  also  been  imported  into 
Alexandria  by  Dr.  Riley  for  the  destruction  of  the  Egyptian  leerya, 
where  thoy  have  done   excellent   work.     Admiral    Blomiicld,    who   hud 
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the  management  of  the  Vedalias,  told  me  that  it  was  wonderful  to  see 
how  soon  these  small  beetles  cleared  off  the  Iceryas,  but  I  believe  they 
are  but  a  small  colony  at  present.  It  is  hoped,  however,  as  they  increase 
the  Iceryas  will  diminish. 

The  following  are  some  interesting  letters  addressed  to  Mr.  Coquillett 
at  Los  Angeles  upon  the  subject  of  Vedalia  beetles.  They  are  quoted 
from  Insect  Life,  Vol.  II,  p.  190  : — 

•'  *  *  *  The  Vedalias  that  you  brought  to  my  place  ahout  the  20fch  of  last 
March,  and  which  we  colonized  on  four  large  orange  trees  that  were  covered  with 
Fluted  Scale,  have  spread  in  all  directions,  although  to  begin  with  they  followed  the 
direction  of  the  wind  most  readily.  From  those  four  trees  they  have  multiplied  so 
rapidly  that  in  my  orchard  of  3,000  trees  it  is  seldom  that  we  can  now  find  a  Fluted 
Scale  ;  I  find  a  few  of  them  on  some  weeds  in  spots,  but  I  can  also  find  the  beetles 
there.  The  trees  have  put  on  a  new  growth  and  look  altogether  different ;  even  the 
black  fungus  on  the  old  leaves  has  loosened  its  hold  and  begins  to  fall  to  the 
ground.  Besides  having  cleaned  my  orchard,  they  spread  also  to  the  orchard  of  my 
cousin  and  to  my  father's  orchard  ;  the  latter  was  also  re-enforced  by  eolonies  from 
Mr.  J.  W.  Wolfskin  and  from  Colonel  J.  E.  Dobbins.  As  my  father  has  some  10,000 
trees,  and  mostly  all  were  more  or  less  infested,  the  Vedalias  had  a  grand  feast  ahead 
of  them,  and  they  have  done  their  work  most  wonderfully.  What  I  have  said  of  my 
orchard  applies  to  my  father's  also,  and  really  to  all  our  neighbours.  When  the 
Vedalias  first  began  to  multiply  we  took  colonies  of  fifty  or  more  in  the  pupa  state 
and  placed  them  in  different  portions  of  the  orchard,  and  even  had  we  not  done  so  the 
Vedalia  unaided  would  itself  have  reached  there  in  almost  the  same  time. 

"On  the  Chapman  place  the  Vedalias  have  cleaned  the  Fluted  Scales  off  of  the 
150  acres  of  land.  They  have  taken  more  than  an  oppressive  burden  off  of  the  orange 
grower's  hards,  and  I  for  one  very  much  thank  the  Division  of  Entomology  for  the 
Vedalia  cardinalis,  the  insect  that  has  worked  a  miracle.— [  A.  Scott  Chapman,  San 
Gabriel,  Cal.,  October  18,  1889.] 

«  *  *  *  The  Vedalia  had  practically  freed  my  orchard  of  Iceryas  on  the 
31st  of  July.  It  was  on  that  date  that  I  was  obliged  to  post  a  notice  at  the  entrance 
to  my  place,  saying  that  I  had  no  more  Vedalias  for  distribution.  The  sciile  and 
lady-bird  had  fought  out  the  battle,  and  while  the  carcasses  of  the  vanquished  were 
everywhere  present  to  tell  of  the  slaughter,  the  victors  had  disappeared  almost  entirely 
from  the  field.  I  have  35  acres  in  orchard,  some  3,200  trees  in  all.  I  never 
colonized  any  Vedalias  in  my  grove,  excepting  the  two  consignments  which  you 
brought  to  me  yourself,  one  box  on  February  22nd  and  two  boxes  March  20.  I  noticed 
the  first  increase  from  the  lot  No.  1  on  the  15th  April,  and  from  lot  No.  2  on  the 
24th  of  the  same  month.  On  the  25th  of  April  I  found  larv£e  upon  several  adjacent 
trees.  These  facts  are  from  memoranda  made  at  the  time.  I  have  a  list  of  the  names 
of  fruit  growers,  226  in  number,  to  whom  I  personally  distributed  over  120,000 
Vedalias  in  colonies  of  various  sizes  between  May  31st  and  July  Slst.  *  #  • 
[  J.  E.  Dobbins,  San  Gabriel,  Cal.,  October  22,  1889.] 

"  I  am  glad  to  report  that  the  lady-birds  you  sent  me  are  doing  good  work  and 
increasing  in  this  neighbourhood,  and  as  soon  as  all  are  supplied,  I  will  establish 
some  on  the  mountain  where  the  brush  is  full  of  them,  also  a  small  patch  near  the 
Ocean,  and  hope  the  Cottony  Cushion  Scale  will  soon  be  a  scarce  article  in  this  sec- 
tion.— [Joseph  Sexton,  Goleta,  Cal.,  August  12,  1889.]" 
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As  it  is  of  th«  greatest  importance  tliat  this  pe«t  shonld  not  spread 
to  cultivnted  cropn,  I  would  recommend  th#»  de8tro3'inf;  of  all  theinfeatod 
plants  by  htiriiing^.  From  whnt  I  can  gather  the  food-plant  at  present 
known  is  but  a  weed,  so  there  need  be  no  compunction  about  the  matter. 
December  would  bo  the  1  est  month  for  destroying  the  pest,  aa  they  will 
not  tlien  hiivo  laid  their  e^(;8. 

Below  is  a  list  of  other  species  sent:— 

Licanium  hemisphericum—Ou  leaves  and  stems  of  a  climbing 
rose,  in  the  Nilgiri  Hills. 

Leeaninm  sp.  ? — Scales  of  the  ^,  and  perfect  S  i  food-plant 
not  identified.  In  absence  of  the  $  1  do  not  think  it  wise 
to  describe  the  species,  which  is  probably  new. 

/  Chionaspis — On  rose  loaves.  Scales  of  the  ^  only.  Nungum- 
baukum,  Madras. 

Alet/rodes  pp. — On  a  low  creeping  plant,  very  like  our  Britinh 
"Bindweed"  (Convolvulus).  Insects  in  all  stages.  The 
white  wings  of  the  imagines  are  spotted  with  black. 

Ale^rodes  sp.— On  same  plant  as  A»pi(lioiu9  orienlale,  and  pame 
locality.  The  pupa  is  rather  large  and  black  ;  dorsum  and 
margin  with  very  long  white  waxy  fringe;  that  on  the 
dorsum  erect,  and  matted  together,  forming  a  large  mass, 
but  does  not  completely  cover  it. 

Description  op  fioubes. 

Plate  II,  fig.  1,  Ceroplastea  ceriferut ;  [a)  adult  females,  natural  size, 
on  food-plant ;  [b)  female  with  waxy  covering  removed ;  (c)  portion  of 
dermis  magnified  ;  [d)  spinneret  or  gland  magnified  ;  [e)  antenna  magni- 
fied J  (/)  leg  magnified ;  (//)  young  female  magnified ;  {h)  male  magni- 
fied ;  {k)  antenna  of  male  magnified ;  (/)  leg  of  male  magnified;  («i) 
genitalia  of  male  magnified  ;   (n)  male  scale  magnified. 

Plate  II,  fig.  2,  Icerya  ag^ptiacnm  ;  (a)  young  females,  nataral  size 
on  under-surfacc  of  leaf ;  (6)  and  {c)  the  same,  dorsal  view,  magnified  ; 
{d)  the  same,  ventral  view,  magnified. 

Plate  III,  fig.  1,  Daefylopiut  viridis ;  (a)  adult  females  magnified  ; 
(b)  antenna  of  same  magnified  ;  (c)  leg  of  same  magnified  ;  {d)  females, 
natural  size,  on  food-plant;  {e)  the  same  magnified. 

Plate  III,  fig.  2,  Daciylopiut  e€r\feru»  ;  (a)  female,  dorsal  view 
magnified;  {b)  the  same,  ventral  view,  magnified;  (c)  the  same,  covered 
with  filaments  on  a  cruton  leaf,  natural  size ;  {d)  antenna  magnified  ; 
(«)  foot  magnified. 
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Plate  III,  fig.  3,  Pulvinaria  obscura  ;  (a)  adult  female  on  portiou  of 
food-plant  magnified;  {d)  antenna  of  same  still  further  enlarged. 

Plate  III,  fig.  4,  Aspidiotus  orientalis  ;  [a)  female  scales,  natural  size, 
on  food.plant;  {b)  females  and  males,  dorsal  view,  magnified;  (c)  female, 
ventral  view,  magnified  ;  {d)  posterior  segment  of  same  further  magni- 
fitd  j  {e)  fringe  of  same  yet  more  enlarged. 
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NOTES  ON  THE  OVIPOSITION 
or  HELOPELTIS  TllEIVORA  (WATER HOUSE). 
("MOSQUITO  BLIGHT.") 

BY  G.  C.  DUDGEON. 

In  read  In?  over  the  descriptions  of  the  various  stages  of  Ilelopeltif 
theivora  (Waterhouse),  published  in  the  Indian  3futeMm  Nolet  and 
Notes  on  Economic  Entomology,  I  can  find  no  correct  account  of  the 
ovipopition  of  this  insect ;  I  see  also  that  a  correspondent  describes  the 
eggs  as  being  Inid  on  the  lower  leaves  of  the  bushes.  This  is  a  most 
misleading  statement  and,  doubtless,  what  he  took  to  be  eggs  of  this 
blight,  were  that  of  another  insect  or  perhaps  not  even  eggs  at  all.  In 
some  rough  notes  which  I  made  on  the  insect  in  1888,  resulting  from 
a  rather  imperfect  examination  of  the  same,  I  discovered  that  the  eggs 
were  laid  in  the  interior  of  the  green  stems  of  tea,  and  that  their  shape 
was  slightly  bent,  elongate  ovals  with  the  upper  end  truncate.  I  also 
noticed  at  that  time  that  their  presence  was  made  manifest  by  fonr 
short  and  stiff  threads  on  the  outside  of  the  stem.  These  threads  can 
be  seen  with  the  naked  eye.  The  eggs,  I  observed,  were  laid  in  pairs ; 
eaeh  eg^  bearing  two  threads  on  the  outer  and  truncate  end.  I  made 
known  my  discovery  to  several  persons,  but  do  not  remember  whether 
1  published  any.account  of  it.  I  have  since  been  assured,  however,  that 
this  discovery  was  made  befohe  by  some  one  else.  This  may  be  so,  but 
1  have  not  seen  any  publication  announcing  it.^ 


Helopeltit  theivora  Watorhouse.— £}rg  just  preyioni*  to  hatobio};,  also  empty  agg 
shel!  from  which  tho  larva  has  emerged,  magnified  58  diameters. 

Recently,  having  more  opportunities  for  ezamioing  both  the  e^^ 
and  the  insect  itself,  I  have  verified  my  previous  results  except  in  the 

'  A  description  of  the  method  of  oviposition  of  Helopellit  theivora  was  flrai  (riven 
by  the  late  Mr.  J.  Woml-Maaon  in  his  Report  on  the  Tea  hmg  amd  tta  wtiit  of  Astrnwu 
The  eggs  were  subsequently  doscribi'd  in  Indian  Muttmm  Notot,  VoL  11,  p.  4S,  froa 
uuUs  furuisUed  by  Mr.  C.  N.  Uarcourt.— E.  C.  C. 

O 
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case  of  the  so-balled  threads  on  tlie  outside  of  the  stem.  Hitherto  I 
had  supposed  that  the  thread-like  protuberance  was  produced  by  the 
female  insect  depositing  a  drop  of  viscous  fluid  on  the  egg  and  raising 
the  abdomen,  so  as  to  stretch  the  same  into  a  thin  thread  which  the 
action  of  the  air  would  harden.  This  seemed  the  more  probable,  because 
I  had  often  noticed  the  females  excreting  a  drop  of  fluid,  and  it  was 
moreover  borne  out  by  the  likeness  to  the  method  by  which  CTirt/iopa 
vulgaris  (a  European  insect  of  the  group  Neiiroptera)  deposits  its  eggs, 
except,  that  in  the  latter  case,  the  eg^  is  laid  on  the  top  of  the  thread 
on  the  outside  of  a  plant  stalk.  The  purpose  of  the  threads  was 
ostensibly  to  keep  these  aperture  in  the  stem  of  the  shoot  from  being 
closed  up  by  the  healing  action  of  the  plant,  which  would  suffocate  the 
insect,  without  some  provision  of  this  kind.  The  idea  of  the  mode  of 
making  these  threads  was  so  plausible  that  I  had  small  (;anse  to  think 
that  I  should  gain  any  more  knowledge  by  testing  it  more  thoroughly. 
It  was,  however,  exploded  by  a  friend  of  mine,  who  accidentally  discovered 
on  crushing  the  body  of  a  female  insect  that  each  e^g;  bore  two  thread- 
like protuberancis  at  one  end  exactly  similar  to  those  of  the  deposited 
^g^-  This  he  pointed  out  to  me,  and  the  ^fact  that  two  of  those 
threads  were  attached  to  each  e^^  before  being  laid  was  demonstrated 
in  every  case  by  microscopic  examination. 

It  might  be  snpposed,  as  the  threads  are  intended  to  keep  open  the 
aperture  in  the  stalk,  that  the  young  larva  would  emerge  between  them  j 
by  my  magnified  drawing  fig.  a,  however,  it  will  be  seen  that  it  does  not 
do  so,  as  one  of  the  pair  of  eggs  represented  has  only  the  upper  shell 
left,  showing  that  the  larva  emerged  from  the  lower  and  interior  end. 
Moreover,  the  stems  in  which  empty  eg^  shells  are  found  will  be  seen  to 
be  hollowed  out  and  brownish  in  colour ;  the  core  of  the  stalk  having 
been  eaten  away,  a  small  amount  of  gelatinous-looking  matter  alone 
remaining,  which  probably  represents  the  digested  portions  of  the  stalk 
excreted  by  the  larvae. 

The  eggs  are  at  first  pure  white,  and  are  generally  found  in  the  green 
stems  of  tea  which  have  been  passed  over  by  the  leaf  pi  ackers  as  being 
too  hard  for  manufacture.  Did  the  insect  content  itself  with  laying  in 
the  soft  green  stems,  doubtless  it  would  soon  be  exterminated  on  tea 
gardens  where  the  leaf  is  not  allowed  to  run  out  much.  But  apparently 
nature  has  provided  against  man,  and  the  eggs  are  laid  in  the  unpicked 
slightly-hardened  stems.  Just  previous  to  the  larvae  emerging  the  egufs 
become  yellowish,  the  inner  or  more  spherical  end  being  streaked  with 
orange    red  (representing  the  legs  and  antennae  of  the  larvae). 

In  the  Indian  Economic  Entomology,  Vol.  I,  No.  4,  the  female  insect 
only  is  described;  presumably,  therefore,  the  insect  figured  to  illustrate 
the  description  is  also  a  female ;  the  ovipositor  is  not  shown,  however,  al- 


No.  5.  ]        NoUt  on  the  Ovipo»'uion  »/  UeloptlUt  tkeitora,  S5 


though  it  IB  more  tban  half  m  \ox\^  m  the  rostrum.  It  ii  diffioolt  to 
di8tii)^uigh  it  nn  the  underside  of  the  abdomen,  folded,  m  it  It,  oIom 
ag^aiiist  tho  dark  shiny  gnrfuce  with  which  it  matches  well  in  colour ; 
but,  if  the  body  bo  pressed,  it  rim^s  from  the  surface  and  oan  be  distinctly 
seen  with  the  luiked  eye.  It  is  in  the  form  of  a  cnryed,  corneous  proctts 
risiui;  from  tlie  centre  of  the  sixth  abdominal  se^^mcnt  on  the  underside 
and  n>n('hin(]f  to  theei<;ht)i  segment.  Its  colour,  like  that  of  the  posterior 
abdominal  nefj^ments,  is  dark  brown.  Owing  to  the  position  of  the  9gg 
when  laid  it  will  be  seen  that  an  ovipositor  of  this  or  similar  form  is 
necessary.  I,  however,  do  not  think  it  prolable  that  this  instrument  is 
also  used  for  makinn^  the  first  puncture  and  ca<rity  in  the  stalk  wherein 
thft  ewa  is  deposited.  This  is  more  likcdy  performed  by  the  rostrum  or 
beuk. 


Abdomen  and  hind  leg  of  JTelopelti*  theivora  $ ,  Waterboaae,  ihowing  the  oripoei* 

tor  raiMi>d  Iroiu  the  under  Burfaoo. 

Nine  or  ten  egcfs  are  generally  found  in  the  body  of  a  mature  female, 
as,  owing  to  their  large  size  in  comparison  to  the  insect  itself,  there  would 
scarcely  be  room  for  more.  It  is  possible  that  more  eggs  are  formed  as 
they  are  laid. 

It  will  be  seen  by  referring  to  Mr.  Wuterhouse's  description  of  the  in- 
sect (Indian  Economic  Entomology,  Vol.  I,  No.  4)  that  no  mention  is 
made  of  the  colour  or  markings  of  the  abdomen,  although  the  latter  are 
well  thown  in  the  plate  given  with  it.  I  therefore  conclude  that  the 
description  was  made  from  dried  specimens  from  which  the  colour  bad 
gone,  as  soft  bodied  insects  do  not  preserve  it  long.  The  abilomen  in 
iresh  specimens  of  both  sexes  is  invariably  bright  emerald  green  by 
transparency,  marked  dursally  on  the  third  to  ninth  segmeate  with  shiny 
dark  brown,  fig.  d.  'I'he  extent  of  brown  on  the  third  segment  is  limited 
to  a  small  dorsal  patch  or  is  altogether  absent ;  on  the  fourth  it  ext<>nds 
over  the  whole  dorsal  region  ;  on  the  6fth  partially  lateral  and  wholly 
dorsal  ;  the  remaining  segments  are  all  dark  brown;  the  segmental  divi- 
sions are  greenish.  The  male  differs  from  the  female  in  having  the  prono- 
turn  very  slightly  tinged  with  yellow ;  the  abdomen  more  slender  and 
the  absence  of  the  ovipositor.  The  larva)  are  greenish  with  deep  ochre- 
ous  or  orange  legs  and  antenna} ;  in  some  the  abdomen  is  distinctly 
yellowish,  although  the  same  become  green  after  having  led. 

u2 
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The    stage   in    which    the   insect   hybernates   is  still  unknown,  and 
although  theories  and  explanations  have  been  given  by   many    on   this 
point,  I  have  never  heard  one  which  was  not  based  on  supposition,  and 
occasionally  most  absurd  ones.     One  which  is  most  generally  believed 
is,   that  the  insect   retires  to  the  jniigles  in  the  cold  season   to  feed  on 
other  plants,  when  the  pruners  have  removed  from  the  tea  bushes  all  the 
leaves  and  stalks  that  were   soft,  leaving  it  nothing  there  to  subsist  on. 
In  this  connection,  I  would  point  out  that,  it   does   not  appear  to  have 
been    noticed   to    what  jungle   plant  or  plants  it   directs  its  attention, 
and  I  myself  have  looked  in  vain  for  them.    It  may  be  noticed,  however, 
that   certain   plants  of  the  genus    Mmsa  (jjindly  identified   for   me   by 
Dr.  King,   C.T.E.,  etc.,  and  Mr.  G.  Gainmie,  Officiating  Curator  of  the 
Herbarium,    Botanical   Garden,   Calcutta,  as   M.  montana  (D.  C),  M- 
ramentacea  (A.  D.  C.)  and  M.  indica  (Watt)  occurring  in  the  Darjeeling 
District  from   1,500  feet  to    5,000  feet,  are  blighted  in  much  the  same 
manner  as  tea.     The  leaves  of  these  plants  will  often  be  found  covered 
with  punctures  resembling  those   made  by  H.  theivora,  but    generally 
larger.     The    insect   which  causes  these  is  not  of  the  same  genus  as  H, 
theivora,  although  it  apparently  belongs  to  the  same  group  and  family. 
My    description    of  it   is    given    below,  also  a  comparison  of  its  generic 
characters  with  those  of  Eelopeltis  [Signoret], 

From  this  description  it  will  be  seen  that  it  is  easily  distinguished 
from  true  Mosquito  blight,  although  the  action  and  metamorphoses 
of  both  ai'e  nearly  similar.  I  simply  mention  this  in  order  to  check 
casual  observers  from  hastily  concluding  that  jungle-plants  marked  simi- 
lar to  blighted-tea,  are  necessarily  caused  by  Mosquito  blight;  whereas 
the  insect  causing  these  marks  would  likely  be  found  innocuous  to  tea, 
as  this  one  and  many  other  allied  species  are. 


(Egg  of  '  Mcesa'  bliglit  (capsidae)  magnified  58  diameters.) 

My  own  theory  regarding  Mosquito  blight  in  the  cold  weather  is,  that 
it  hybernates  in  a  semi-dormant  state  near  the  root  of  the  tea  plant, 
either  in  the  larval  or  imaginal  stage,  and,  that,  as  in  the  case  of  many 
other  insects,  it  does  not  require  nourishment  during  this  period.  As  soon 
as  the  weather  commences  to  get  warm,  its  vigour  returns,  and  it  com- 
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menoes  feedin<if  on  the  young  shootn,  and  ii  propag«t«d  throughout  th<9 

year,  l>ein^  ubueived  in  DurjcelinK  to  be  wont  about  September  and 
October.  ThJH  ^oems  naturul,  a^,  during  each  luooeMiTe  brood,  the  in- 
dividuals multiply  until  the  cold  wouther  comee,  which,  witliont  doubt, 
kills  off  many,  und  otlierf,  in  thfir  supposed  dormant  state,  full  easy  rio- 
tims  to  their  persecutors,  leaving  a  scattered  minority  to  reproduce  their 
Hpecies  in  the  sprin<;.  Toese  conjectures  1  have  not  however  been  able  to 
verify  yet. 

I  am  not  able  to  recommend  any  exterminator  for  the  pest.  Expense 
oF  piikinr]r  ofT  the  insects  makes  it  prohibitive  to  do  so.  Syringing  with 
some  sticky  substance  such  as  a  clieup  preparation  made  from  the  gums 
of  some  jungle  trees  might  be  tried  after  a  flush  had  been  taken  off,  I  am, 
however,  of  opinion  that  nothing  tbnt  bus  as  yet  been  suggested  can  be 
looked  upon  as  an  exterminator.  Mr.  Playfuir's  recent  experiments  with 
sulphur  tend  to  verify  what  Mr.  Christison  and  bis  employer  long  have 
known,  viz.,  that  red  spider  blight  is  preveuted  for  at  least  two  seasons 
by  the  proper  application  of  it ;  but  that,  however  disinclined  mosquito 
blight  may  be  to  feed  on  the  sulphured  leaves,  they  are  not  killed  by 
it,  and  will  simply  fly  off  to  "  fresh  lields  and  pastures  new"  until  tlie 
sulphur  has  been  washed  away.  Mr.  Playfair  shows  the  eflect  of  strong 
heat  or  sunshine  on  a  sulphured  mosquito  blight  insect,  but  he  is  appa« 
reutly  oblivious  of  the  fact  that  it  avoids  sunshine  as  much  as  poesible. 
and  therefore  would  be  protected  to  a  great  extent  from  the  action  of  the 

Qeinis  P  ditfers  from  Helopelti*  (Sigmorel)  in  having;  the  first  joint  of  the  anten- 
nro  short,  not  so  lung  as  the  head  and  pioiiotuui ;  second  und  thitd  joints  moderatelj 
long;  second  longest ;  fourth  joint  short:  scutellum  vrithoat  spine. 

spP  $  :  Orange  red  ;    abdomen   hroad  and  concave  on  the  upper  side,  un« 

marked ;  head  tDinsrerse,  short :  eyes  black  and  prominent :  rostrum  paler  orange, 
tliickoned  for  the  basal  third  of  its  length,  rather  short,  reaching  just  bejond  thecoxoo 
of  the  anterior  lo^s  vrhon  folded  beneath  :  aQteniiie  almost  the  same  length  as  the  wholo 
body  ;  first  joint  thickened,  i<h(>rt,  reddish  ;  second  long  ;  third  shorter  than  second  ; 
fourth  short,  all  tliree  black:  pronotuiu  and  scutellum  unmarked,  orange  r«d,  the  for- 
mer lengthened,  forming  a  rathi  r  long  neck,  the  Utter  triitugulute  :  legs  pale,  semi- 
hyaline  yellow,  barred  with  orange  red  on  the  femora ;  the  bases  of  the  tibia  also 
reddish:  heuielylia  with  the  basal  two-thirds  ccrncoua  and  orange  red,  with  % 
triangular  blHck  spot  on  the  oosta;  the  apical  third  fuitoous,  hyaline  with  a  dis«al 
norvure  orange;  wings  fuhcous  with  the  bases  transparent,  covtai  anddiscocelluUr 
nervuros  reddish.  The  hemelytra  project  far  bejrood  the  abdomen  lougitudiiiallj. 
Total  length  of  insect  $     ^%  of  an  inch. 

The  female  only  differs  from  the  male  in  being  slightly  paler  in  colour  and  in  the 
unJorside  of  the  abdomen  having  a  curved,  cerncous,  black,  shiny  ovipositor  rising, 
as  in  H.  theivora  (Waterhouse)  from  the  centre  of  the  sixth  segment  and  reaching  to 
the  eighth.  The  fertilised  9  is  streaked  with  whitish  on  the  under  side  of  the  abdo- 
men.   Total  length,  ?  -j'^  1o  ij  ofan  inch. 
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sulphurous  fumes.  It  is  seen  most  on  cloudy  days  and  in  the  morning' 
and  evening  when  the  sun  is  off  the  bushes,  hiding  itself  in  the  shade  in 
the  heat  of  the  day.  It  would  also  be  found  that  a  sulphured  insect  in 
the  open  air  would  easily  rid  itself  of  the  objectionable  powder  before 
the  fumes  of  the  same  could  aflPect  it  sufficiently  to  render  it  incapable  of 
doing  so. 

The  larva  is  wholly  bri^lit  vermillion,  with  the  exception  of  the  eyes  which  are 
black.     The  hemelytra  become  semi-developed  in  the  penultimate  stage. 

The  ova  are  deposited  in  the  same  manner  as  those  of  S.  theivora,  viz.,  in  the 
interior  of  the  slightly  hardened  stems  of  the  food  plant.  I  have  always  found  them 
singly,  in  which  way  they  differ  from  those  of  that  species.  They  are  white  and 
shaped  the  same,  viz.,  elongate-ovals,  slightly  curved  with  the  upper  end  truncate  and 
produced  at  both  angles  into  white  hair-like  processes  which  project  through  the  green 
bark  and  are  visible  from  the  outside  ;  these  hairs  are  of  the  same  length  as  the  ej^'g. 
The  eggs  become  orange  yellow  before  hatchirg,  and  the  young  larvse  feed  on  the 
interior  of  the  stem  on  their  first  appearance. 

Hab.,  Sikkim  and  Bhutan  Himalayas  from  1,500  feet  to  5,000  feet  (G.  C. 
Dudgeon).  Food  plant,  the  young  leaves  oi  Moesa  montana  (D.C.),  Moesa  ramentacea 
(A.  D.  C.)  and  Moesa  indica  (Watt).  Somo  species  of  Convolvulus  is  also  attacked 
by  this  or  an  allied  form. 
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MISCELLANEOUS  NOTES. 
FROM  THE  ENTOMOLOGICAL  SECTION. 

BY  B.  C.  COTES,  DEPUTY  SUPEKINTBNDENT,  INDIAN 

MUSEUM. 

Id  July  1898  specimens  of  the  Potfi  fly  collected  in  the  previoui  May 

The  Pota  rt  ^y  ^^'  ^*  ^*   ^o&^">  ^^  »°  elevation  of  about 

^*  8,5(10  feet  in  the  Tons  vuUey  of  the  North- We^t 

Himalayas,  were  forwarded  by  the  Director  of  the  Imperial  Forest 
School,  Delun.  Careful  comparison  of  the  specimens  with  the  late  Dr. 
Becher's  figures  and  tiescriplion  of  his  Simulium  indicum  from  Assaui 
dhows  them  to  be  identical  with  this  species. 


The  insect  is  noticeable  on  account  of  its  relationship  to  the  notorioua 
**  blaok  fly  "  {Simulium  moleitnm)  of  the  North  American  continent. 
It  is  said  to  be  very  troublesome  in  the  North- West  Himalayas  but 
liitlt*  beyond  the  bare  technical  description  of  the  species  has  hitherto 
been  recorded.  A  series  of  questions  were  therefore  submitted  to  the 
Director  of  the  Forest  School  with  a  view  to  eliciting  such  information  as 
niisrht  be  forthcominsr  from  the  forest  officers  stationed  in  the  School 
circle.  From  the  replies  kinHIy  furnished  by  Messrs.  Gamble,  Rogers, 
Moir,  and  Smythies  the  following  points  seem  to  be  rstablished. 

The  Potii  is  so  similar  both  in  its  bite  and  superficial  appearance  to 
the  pipsa  of  Sikkim,  as  to  make  it  likely  that  it  is  either  identical  with 
or  very  closely  allied  to  this  form.  In  view  therefore  of  the  fact  that 
the  specimens  from  the  North-West  Himalayas  agree  exactly  with 
Becher's  figure  of  a  specimen  from  Assam,  the  conclusion  seems  to  be  a 
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justifiable  one  that  SimuUum  indicutn  occurs  in  the  intermediate  ranges 
of  the  Himalayas.  Both  in  the  North- West  Himalayas  and  in  Sikkim 
the  insect  chiefly  frequents  elevations  ranging  from  3,0U0  to  about  10,000 
feet.  It  has  been  noticed  as  specially  common  in  Chir  {Pimis  longifolia) 
and  Deodar  {Cedrus  Beodara)  forest,  over  newly  disturbed  soil,  and 
where  sheep  and  buffaloes  have  been  camping,  but  is  by  no  means  confined 
to  such  localities. 

In  the  North-West  Provinces  it  is  said  sometimes  to  occur  in  such 
numbers  that  the  air  seems  to  be  full  o£  the  flies,  but  it  is  less  abundant 
in  Sikkim  where  the  climate  is  moister.  The  worst  months  are  April, 
May,  and  June,  «.e.,the  hot  season,  but  the  flies  are  not  uncommon  jn  the 
low  valleys  in  February  and  March.  When  the  rainy  season  sets  in  they 
usually  disappear,  and  are  not  seen  again  until  the  following  spring. 

The  insect  flies  noiselessly  and  its  bite  in  the  first  instance  is  so 
painless  that  the  creature  is  seldom  noticed  at  work  until  its  yellow  and 
black  body  is  to  some  extent  coloured  with  th&  blood  it  has  absorbed. 
It  is  then  too  late  to  do  much  good  by  brushing  it  away. 

It  leaves  a  characteristic  mark  due  to  the  presence  of  a  little  globule 
of  blood,  about  the  size  of  a  pin's  head,  beneath  the  skin.  The  bite  soon 
becomes  irritable,  but  the  effects  vary  in  different  individuals.  Gener- 
ally speaking  the  irritation  passes  off  in  a  few  days,  but  in  the  case  of 
new  comers  and  persons  in  bad  health  it  often  causes  troublesome  sores 
and  ulcers.  Mr.  G.  C.  Rogers  writes  :  "  This  year  my  cook  was  so  badly 
bitten  at  Saia  that  his  whole  face  swelled  up  and  he  was  in  great  pain. 
Another  of  my  servants  was  very  badly  bitten  in  the  Upper  Tons  valley 
and  got  his  legs  so  sore  that  he  could  hardly  walk." 

The  common  method  of  treatment  is  to  squeeze  the  blood  out  of  the 
wound  immediately,  as  this  allays  the  intolerable  itching,  though  even 
then  some  swelling  is  usually  produced.  Deodar  and  Eucalyptus  oil  also 
are  freely  used  for  rubbing  over  the  hands  and  face  to  keep  off  the 
insects  which  are  most  annoying  where  they  occur. 

Dogs  are  sometimes  bitten  upon  the  nose  by  the  insect  so  as  to  draw 
blood.  Cattle  and  sheep  also  are  thought  to  be  attacked,  but  no  definite 
information  is  available  upon  this  point. 

Nothing  has  been  observed  of  the  life  history  of  the  insect,  and, 
although  the  localities  where  it  occurs  are  never  very  far  from  hill 
Bcreams,  it  has  not  been  specially  noticed  as  prevalent  near  to  water. 

From  what  is  known  of  the  habits  of  European  and  American  species 
of  the  same  genus  it  is  to  be  expected  that  the  female  lays  her  eggs  in 
quick  flowing  hill  streams,  the  larval  and  pupal  stages  being  passed 
in  the  water. 

The  specimens  forwarded    to   the  Indian  Museum  proved  to  be  all 
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females  with  mouth  parta  developed  Tor  blood  luoltiDg^.     The  male  is 
likely  to  bo  a  harJileM  iiuect  fvith  rudimentary  mouth  parte. 

The  fi<;urt'8  aru  uftur  Heoher.  The  natural  size  of  the  insect  is  iodicated 
by  a  hair  line.  

A  point  which  has  been  brou(?ht  forcibly  to  notice  in  proeecatinf^  the 
investigation  of  the  Economic  Entomoloiry  of 
i^xtTlll^^.''^  ^'^'  l»Jiaha8  been  the  extent  to  which  defoliating 
cuterpillars  in  this  country  are  kept  down  by  the 
attack  of  parasitic  Diptera.  Again  and  again  caterpillars  sent  to  the 
Museum  as  occai^iouing  damage  to  agricultural  and  forest  plants  have  been 
found  to  harbour  tliese  parasites  in  such  numbers  as  seriously  to  interfere 
with  the  rearing  of  images  for  identification.  And  there  is  little  doubt 
that  the  sudden  disappearance  of  destructive  caterpillara,  which  is  so 
characteristic  a  feature  uf  this  form  of  attack  in  India,  is  very  frequently 
due  to  this  cause.  The  loss  and  inconvenience  caused  by  the  Bengal  silk- 
worm lly  {Tricholyga  bombycii,  Becher)  to  rearers  both  of  the  varioua 
mulberry  feeding  varieties  and  also  of  the  castor  oil  feeding  £ri 
{AUarus  rieini)  is  well  known,  but  the  question  of  the  identity  of  the 
pai'asites  of  the  various  defoliating  species  has  not  hitherto  been  satisfac- 
torily determined. 

The  question  is  obviously  one  of  very  considerable  importance,  in 
view  of  the  extent  to  which  these  parasites  act  as  a  natural  check  upon 
the  multiplication  of  destructive  caterpillars.  The  possibility,  however, 
of  propagating  them  artificially  depends  very  largely  upon  the  extent  to 
which  diiTereut  species  of  Lepidoptera  are  capable  of  harbouring  the 
same  species  of  parasite.  The  number  of  species  of  caterpillars  which 
are  liable  at  different  times  to  cause  injury  as  defoliators  in  this  country 
is  enormous.  Indeed  it  is  hardly  too  much  to  say  that  almost  every 
plant  has  its  own  special  enemies  amongst  the  Lepidoptera.  It  is  only 
occasionally  however  that  any  particular  species  of  caterpillar  multiplies 
sufliciently  to  cause  serious  injury.  If  therefore  each  caterpillar  had 
special  parasites  to  itself  the  difficulty  of  keeping  up  a  supply  of  these 
beneficent  creatures,  in  years  when  the  caterpillar  was  scarce,  in  order 
that  they  might  bo  available  for  distribution  when  the  caterpilUir  was 
actively  injurious,  would  be  almost  insurmountable.  If,  on  the  other 
hand,  it  should  prove  that  numerous  species  of  caterpillars  are  subject  to 
the  attack  of  one  species  of  Diptera  the  difficulty  of  keeping  up  the 
supply  would  be  very  much  lessened.  In  particular  it  was  desirable  to 
ascertain  the  extent  to  which  the  species  Tricolyga  bombfcu  attacks 
catprpillars  ether  than  the  silk  producing  BomhtfX  and  iTri,  for  an 
unfailing  supply  of  this  parasite  is  always  available  in  the  silk  rearing 
districts  of  Bengal. 
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"With  this  object  parasites  from  a  number  of  different  caterpillars 
have  been  reared  in  the  Indian  Museum,  and  a  representative  series  of 
them  has  recently  been  examined  by  Herr  F.  M.  Van  d«r  Wulp  of  La 
Hague,  who  has  made  this  interesting  group  of  iuseets  his  especial  study. 
The  result  of  his  examination,  so  far  as  the  new  species  are  concerned, 
is  given  on  pages  9 — 17  of  this  volume,  and  it  here  remains  to  record 
the  details  of  the  caterpillars  from  which  they  were  reared.  The  most 
noticeable  features  are,  firstly,  that  the  Bengal  silk  worm  fly  {Tricholyga 
botnbi/cis,  Becher)  also  attacks  the  two  destructive  defoliating  caterpillars 
DasycJiira  thwailesii,  Moore,  and  Olene  mendosa,  Hiibn.,  and  secondly, 
that  in  no  less  than  three  instances  the  same  species  of  caterpillar  has 
been  simultaneously  attacked  by  more  than  one  species  of  Dipterous 
parasite. 


Number. 


1653 


1598 


12 

6574 
12 


13 


Hifitory  of  the  Parasite. 


Bred  from  Mtacus  ricini,  Boisd  . 

Bred  from  Bomhyx  mori,  Var 

Bred  from  Anthercea  mylitta, 
Drury     .  .  .  .  . 

Bred  from  Olene  mendosa,  Hiibn  . 

Bred  from  Olene  mendosa,  Hiibn . 

Bred  from  Ccenodomus  hochingii, 
Walsingbam     .... 

Bred  from  Leucania  extranea, 
Guen      ..... 

Bred  from  Dasychira  thwailesii, 
Moore     ..... 

Bred  from  Dasychira  thwaitesii, 
Moore     ..... 

Bred  from  a  hair  covered  (?)  Lasio- 
cainpid  caterpillar  destructive  to 
rice  in  the  Central  Provinces 

Bred  from  a  hair  covered  (?)  Lasio- 
campid  caterpillar  destructive  to 
rice  in  the  Central  Provinces 

Pelieved  to  be  the  imago  of  the 
Dipterous  parasite  which  is 
known  to  attack  the  hicust  Arri- 
dium  jperegrinum,  Oliv.,  but  the 
specimen  is  doubtful  as  it  was 
not  actually  reared  in  the 
Museum  .... 


Determination. 


Tricholyga  bombycis,  Becher. 
Tricholyga  bombycis,  Becher. 


Crossocosmia       sericarice,       Eond, 

Masicera  grand  is.  Bigot 
Masicera  subnigra,  Wulp.,  n.  sp. 

Tricholyga  bombycis,  Becher. 


Crossocosmia  biseriata,  Wulp,  n.  sp. 

Masicera  casta nea,  Wulp.,  n,  sp. 

Masicera  dasychira,  Wulp.,  n.  sp. 
Tricholyga  Bombycis,  Becher, 

Demotions  strigipennis,  Wulp.,  n.sp. 
Calodexia  lasiocampce,  Wulp.,  n.  sp. 


Miltogramma,  12  punctata,  Wulp,, 
n.  sp. 
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Extensive  injury  to  mangoes  by  a  maggot  which  u  likely  to  be  the 
lurva  of  the  Dipterous   inisec't    Uaeus  fttrugeneut  Fabr.  referred  to  is 

M         M        t«  these    yote»,  Vol.    II,  p.    165,  is    rc|>orted    from 

Berliam|*ore.  Buboo  N.  Q.  Mukarji  writes  :-^ 
''They  anuuully  Tiiit  one  of  the  famous  orolianls  of  this  district  tlie 
Kat^nla  pmleii — &\n\  spoil  almoxt  cv«ry  fruit  of  the  Maldah  varictiee 
Yvhieh  ripen  later  than  those  of  the  country  varieties."  The  obserratioD 
is  of  interest  as  some  doubt  has  elHowhere  been  expreised  as  to  whether 
really  sound  fruit  is  attacked  l>y  this  insect. 


Specimens  of  a  Chrysomelid  beetle  found  by  Mr.    C.    O.    Bogers  in 

„,  ,.  ,.  Deol)an,  North-West  Himalayas,  also  a  Tachinid 

Js0latotHa  popuitf  Linn.  ...  . 

fly  pnrasitio  on  it,  were  forNvarded  in  July  lh9«i  by 

the  Director  of  the  Imperial  Forest  School,  Dehra  Dun.  The  Chrysomelid 
))roved  to  he  unnamed  in  the  Indian  Museum  collection,  but  a  careful 
comparison  of  it  with  Olivier's  description  of  Melasoma  populi,  Linn; 
which  has  been  recorded  as  feeding  upon  willow  trpes  in  Karo})e,  did  not 
disclose  any  appreciable  difference  between  th«  two  forms.  It  may  be 
looked  on,  therefore,  as  belonging  to  this  species.  The  parasite  is  a  Dip- 
terous insect  which  seems  to  be  most  nearly  related  to  the  genus  Man- 
cera,  as  represented  in  the  Museum  collection  ;  the  specimen,  however,  it 
in  too  poor  a  state  of  preservation  for  sntisfjictory  identification. 

The  following  information  is  taken  from  a  series  of  rough,  but  most 
interesting  notes  mode  by  Mr.  Rogers.  The  larva)  of  the  beetle  were 
first  noticed  on  9th  June  1893  in  Deobnu,  9,000  feet  above  sea  level,  in  the 
North. West  Himalayas.  They  ranged  from  010  inch  to  0  51  inch 
in  length.  The  head  was  black,  the  body  yellowish  white  with  black 
markings.  On  the  back  were  numerous  paired  glands  from  which  little 
transparent  globules  of  strong  pungent  smelling  fluid  were  extruded  when 
the  insect  was  touched.  Alter  a  while  the  globules  were  drawn  in  again 
into  the  glands,  but  could  be  again  extruded  two  or  three  times  over, 
before  the  insect  became  exhausted.  The  odour,  which  is  compared  to 
that  of  prussic  acid,  scented  the  whole  bush  where  they  were  feetling, 
and  was  a  very  characteristic  feature  of  the  insect.  The  larvsa  which 
were  kept  in  captivity  moulted  but  once  before  pupating.  Pup»  were 
formed  between  14th  and  2lst  June.  The  chrysalis  had  much  the  same 
general  markings  as  the  larvie.  It  remained  partially  enclofod  in  the 
larval  skin.  In  nature  the  pupse  were  found  suspended  from  the  ander* 
surface  of  leaves  and  branches  of  the  food  plant.  Beetles  begmn  to 
emerge  on  iiuiX  June  and  continued  to  ap[iear  in  the  rearing  box  until 
^7th  June.    They  afterwards  lived  for  about  a  week  in  ounGnement,  but. 
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as  in  this  period  they  were  carried  down  to  Dehra  Dun,  elevation  2,100 
feet  above  sea  level,  their  ordiuary  period  of  existence  in  this  stage  is 
likely  to  be  longer.  Out  of  fifty-one  larvae  and  pupae  six  were  found 
to  harbour  grubs  of  the  Dipterous  parasite  noticed  above.  The  grub 
pupated  inside  the  body  of  the  beetle  larva,  flies  emerging  on  30th 
June. 


In  a  report,  dated  28th  December  1893,  forwarded  by  the   Sub-divi- 
sional Officer,  Golaghat,  the  mustard   crop  in  part 
PhcBdon  IratsiocB, 'QA^.         _,,  ij---  c         j-  -cij-.i 

of  the  sub-division  was  rererred  to  as  inrested  with 

an  insect  known  as  Sorohapok.  Specimens  were  forwarded  to  the 
Museum  in  the  early  part  of  February,  at  the  instance  of  the  Director 
of  Land  Records  and  Agriculture,  Assam.  They  proved  to  belong  to 
a  species  of  Chrysoraelidae,  genus  Phcsdon,  not  previously  reported  in 
connection  with  crops  in  India,  but  closely  related  to  the  species  Phcedon, 
hetula,  Linn.,  which  attacks  the  mustard  plant  in  England.  The  speci- 
mens were,  therefore,  sent  to  London  to  Mr,  Martin  Jacoby,  who  has 
made  a  special  study  of  Phytophagous  Coleoptera.  Mr.  Jacoby  has 
since  very  kindly  examined  them  and  reports  that  they  belong  to  the 
species  Phcedon  hrassica,  Baly,  also  found  in  China  and  Japan. 


In  November  1893   Chrysomelidae  of  the  sub-family  Hispinse  were 

forwarded  by  the  Assistant    Superintendent,  Poona 

Leptispapyffm^a,Ba\y,     ^^^^^    j^.^.j:^^^    ^.^j^    ^^^     information    that  they 

attacked  the  developing  leaf  of  sugar-cane  checking  the  growth  and  even- 
tually killing  the  plant.  The  species  proved  to  be  new  to  the  Indian 
Museum  collection,  so  specimens  were  forwarded  to  Mr.  Martin  Jacoby  in 
England  who  has  made  a  special  study  of  Phytophagous  Coleoptera. 
This  gentleman  has  kindly  examined  the  specimens  and  identified  them  as 
belonging  to  the  species  Leptispa  pygmaa  described  by  Baly  in  his 
Cat.  Hispid.  1858,  from  Ceylon. 


From   some   excellent   material  furnished   by  Mr.    J.  Cleghorn  the 

identity  of  the  eggs  described  in  these  Notes, 
Cheroot  borer.  ■^  . 

Vol.  Ill,  p.  6,  as  believed  to  belong  to  the  de- 
structive cheroot  borer  Lasioderma  testaceum,  Redt.,  has  been  ascertained 
bevond  doubt.  By  jarring  infested  cheroots  over  black  paper  Mr. 
Cleghorn  was  able  to  secure  large  quantities  of  eggs.  Numbers  of  these 
hatched  out  in  the  Museum  on  vari'Uis  dates  in  January,  producing  the 
characteristic  larva  of  the  beetle.     Mr.    Cleghorn    also  observed  the    act 
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of  ovipopttion  and  writes  that  e^^s  laid  on  the  lOth  Jana»ry  batched 
out  on  thu  2'2n(l  and  2.'3rd  of  tlio  same  month,  whilr  others  laid  on  tite 
15th  and  Kith  hatched  between  the  2(!lh  aud  28th,  the  tein{*eratute  at 
the  time  ranging  from  74°  F.  to  78*  F. 


A  number  of  live  beetles  furnished  by  Mr.  Cleghorn  have  since 
been  shut  up  in  a  bottle  of  cheroots  which  had  previously  l^een  sterilized 
by  bakins'l^).  The  insects  were  received  on  the  17th  January  l«y4  and 
several  of  them  almost  immediately  made  their  way  into  the  cheroots 
between  the  layers  of  tobacco  at  the  ends.  Their  dead  bodies  were  fonnd 
lying  about  three  or  four  days  later,  so  the  life  of  the  insect  in  this 
stage  must  be  short.  The  conclusions  to  be  deduced  from  the  above, 
when  taken  in  conjunction  with  what  has  previously  been  ascer- 
tained, are  as  follows. — The  eggs  of  the  cheroot  borer  are  liable  in 
Calcutta  to  be  laid  in  made  cheroots  at  such  different  seasons  of  the 
year  as  August  and  January.  Oviposition  therefore  may  be  expected  to 
go  on  all  the  year  round.  In  tlie  cold  season  in  Calcutta  the  egga  are 
able,  under  favourable  circumstances,  to  hatch  in  less  than  a  fortnight, 
and  as  warmth  and  moisture  usually  accelerate  development  amongst 
insects  the  period  of  incubation  is  likely  to  be  even  shorter  in  the  rainy 


0)  Thoie  cherooto  were  an  old  let  which  bare  be«n  for  more  than  two  jean  in  tb« 
Entomology  room.  They  wore  baked  for  twelve  consccntive  honre  on  IRth  and  again  on  the 
17th  June  1891,  the  waUr  oven  on  both  occasions  being  kept  at  a  nniform  temperaton  of 
about  180°  F.  They  have  since  been  kept  in  a  bottlo  in  the  Bntonologj  roon  eorked  fai 
such  a  manner  as  to  admit  air  without  leaving  space  for  the  beeilea  to  entsr.  They  have 
been  periodically  damped  with  water  so  as  to  create  the  conditions  most  faroarable  to  tb* 
development  of  the  insect,  and  as  no  signs  of  attack  have  appeared  after  an  iaterval  of 
two  years  and  seven  months,  it  may  be  taken  as  uutain  that  tbej  have  been  didtat^ 
sterilized. 
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season.     The  figure  shows  the  egg  and  newly  hatched  larva  dorsal  view 
both  magnified  about  fifty  diameters. 

Postscript,  13th  April  1894.  —  Two  lively  beetles  have  to-dny  emerged, 
characteristic  holes  being  apparent  in  the  sides  of  two  of  the  cheroots. 
On  cutting  open  these  two  cheroots  another  beetle  just  ready  to  emerge 
was  found  inside,  also  several  nearly  full-grown  larvae.  It  should  be 
observed  that  the  cheroots  have  been  periodically  moistened  during  the 
past  few  months,  so  development  is  likely  to  have  been  somewhat 
quicker  than  it  would  otherwise  have  been. 


In  January  1894  a  specimen  was  forwarded  by  Mr.  J.  Mollison  of 

.„,  ,  .    ^      .       a   ffrub    which  had    been    doing  a  great   deal  of 

White  grub  in  Surat.        ^    ^  t^.-i/o,  ■,  v-o 

damage  to  Brmjal  [Salanum  melongena)  m  Surat. 

In    some  fields    every  second  plant  was    attacked,  the  loss    occasioned 

being  estimated  at  not  less  than  from    R50  to    RlOO  per  acre.     Writing 

on   16th    January    Mr.    Mollison  remarked  that   the  grubs    were  then 

deep    down    in    the    ground,   but  that  the  cultivators  said    they    had 

previously    found  them  near  to  the  surface,  the  insect    being    specially 

prevalent  after  a  heavy  dressing    of  manure*     The  specimen    forwarded 

to  the  Museum  unfortunately  died  upon    the  journey  across  India,  so 

could  not  be  reared  for   specifi.c  determination.     The    remains  however 

were    identified  as  belonging    to  the  larva  of  one    of  the    Lamellicorn 

beetles,    probably   one    of    the    Melolonthini    and    therefore    allied    to 

the    '*  white  grubs  "  which  occasionally  prove  destructive  on  Tea    and 

Coffee    Estates.     Both   in  Sikkim,  where  Melolonthini  larvge  did  much 

damage   some    ten   years  ago,  and  also  in  Ceylon    where   they    at  one 

time    seriously    threatened    the    Coffee  industry,  the   only  measure  that 

seems  to    have  been  adopted  upon  any  considerable  scale  was  that  of 

digging  out  the  grubs  by  hand.     This  process,  laborious  as  it  no  doubt 

is,  was  found  worth  adopting  in  these  cases  and  is  likely  at  present  to 

be  the  only  one  that  will  find  favour  in  the  Surat  brinjal  fields.     Other 

methods  of  dealing  with  Melolonthini  larvae  are  described  in  these  Notes, 

Vol.  Ill,  pp.  4  and  103. 


In  January  1893  a  small  piece  of  Bosioellia  serrata  wood  (salai)  was 

forwarded  to  the  Museum  by  the  Director  of  the 

BoswelUa  serrata  bor-      ^oYest  School.     It  was  perforated  in  all  directions 

with  small  round  holes  ranging  from  less  than  a 

millimetre  to  more  than  four  millimetres  in  diameter.     The  holes  were 
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largely  stopped  np  with  fungoid  flfvoivth  but  in  tb«m  were  fonnd  live 

Coleopterous  and  Lepiclopteroiis  larvee.  The  Coloupterout  Iftrvte  were 
inHiidiciint  for  preeisu  idontification  hut  a  moth  wae  reared  in  the 
MuHiiim    from    one   of    the    Lupidoptcrous  larvia.     It   proved  to   be   a 


Microlepidopterous  species  new  to  the  Indian  Museum  collection.  It 
has  since  been  examined  by  Lord  Walsinpliatn  who  considers  it 
oongeueric  with  the  species  fijjured  by  Snellen  (Tijd.  Voor.  Ent.  XXVIII, 
PI.  II,  figs.  1-4,  1884)  under  the  name  of  IJapsi/erarnffoseUa,  a,  ap. 
The  insect  is  not  unlikely  to  be  a  representative  of  a  new  speeiefl  but 
furtlier  specimens  are  requireil  to  enable  it  to  be  described.  The  figare 
fibows  the  moth  dorsal  view  enlarged.  The  natural  size  is  indicated  by 
hair  lines. 


lu  July  1893  specimens  were  forwarded  through  the  Imperial  Foreet 

^    ,    .  School,  Dehra,  of  uu  insect  found  ttinnellin?  into 

Acaeta  eatechu  borer.  »     !.    ^        •  ,     ,  -r  . 

the  sap  wood  of  Acacia  catechu.     It  proves  to  be  a 

beetle  of   the  family  Ptinidse    which  has   previously  been   sent  to  the 

Indian   Museum  as    attacking  Tenninalia    belerica  timber.     Its  precise 

ideutillcalion  has  not    y»^t    been  ascertained  but    the  insect  at    present 

stands    under  the  genus    Sinoxt/lon    in    the    collection.     Along   with 

the  PtinidiB  beetle  was  a  Ilymenopterous  insect  which  is  likely  to  be 

parasitic  upuu  the  borer.     Il  has  not  yet  been  identified. 


» 


In  September    l>l)3  u  Ct-rambycid  beetle  identical   with  specimens 
in  the  Museum  collection  which  stand  under  the 
girdlerf  *^"  «»*'<'"■•  name  of  X^,^lorrhita  adutta,  Wiedm.  was  forwarded 

through  the  Dehra  Forest  School  from  the  Con- 
servator of  Forests,  Southern  Circle,  Madras.  Tlie  insect  wae  reported 
as  ringing  the  branches  of  Wrigklia  tinctoria,  a  habit  which  does  not 
appear  to  have  previously  been  noticed  in  connection  with  this  spe«iea. 
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A    Curculionid  beetle   found    upon  Egyptian  cotton,   in   the   Agri- 
horticultural  Gardens  in  Lahore,  was  forwarded  to 
Laborl!"   ""^^^'^    '°  *^^  Museum  in  July  1893    through  the  office  of 

the  Director  of  Land  Records  and  Agriculture, 
Punjab.  The  insect  proved  to  be  unnamed  in  the  Indian  Museum 
collection.  It  has  since  been  examined  by  Mens.  Desbrochers  des  Leges, 
who  identifies  it  as  a  new  species  of  Mt/llocerus.  The  material  however 
is  insufficient  to  enable  the  species  to  be  satisfactorily  described. 


One  of  the   most  interesting   accessions  to  the  Museum   collection 

during  the  past  year  has  been  the    Coccid  leery  a 
Icerya  cBgyptiacum.  ^  ''  i.   ,      i 

{Crossotosofna)    cegypUacum,  Douglas,     which    has 

acquired  considerable   notoriety   in    Egypt   on  account   of  the   damage 

done  by  it  to  fruit  trees  in  that  country.     The  species  was  first  reported 

from   India  in  March    1893    by    Mr.    R.    Newstead,    Curator  of   the 

Cirosvenor    Museum,    Chester,   England,  who  forwarded   to  the    Indian 

Museum  some  specimens  he  had  received  from  the  Madras  Presidency. 

Mr.  Newstead  found  that  tlie  Madx'as  specimens  were  associated  with 
a  minute  Hymenopterous  insect  which  has  been  identified  by  the 
United  States  Entomologist  as  a  species  of  Tetrastichus.  Mr.  Newstead 
has  written  an  interesting  paper  upon  the  subject  which  appears  on 
pages  37 — 31  of  these  Notes. 

In  view  of  the  great  damage  occasioned  in  Egypt  by  the  Coccid  and 
its  close  relationship  to  the  disastrous  fluted  scale  {leerya  purchasi, 
Maskell),  the  mntter  was  thought  of  sufficient  importance  to  make  it  the 
subject  of  a  letter  of  inquiry  from  the  United  States  Entomologist 
for  whose  examination  the  Tetrastichus  had  been  submitted.  In  this 
communication  attention  was  specially  drawn  by  Dr.  Riley  to  the 
desirability  of  ascertaining  the  primary  host  of  the  Tetrastichits,  for  as 
the  latter  belongs  to  a  genus  the  members  of  which  have  hitherto  proved 
to  be  invariably  parasitic  upon  Hymenoptera,  the  relationship  to  be  ex. 
pected  between  it  and  the  Coccid  is  that  of  a  secondary  nature  only. 

In  the  latter  part  of  May  1893  the  Coccid  was  recognized  in  Calcutta 
on  some  ornamental  bushes  in  the  Indian  Museum  compound,  and  an 
attempt  was  made  to  rear  the  insect  in  the  Entomological  Section. 

The  form  found  was  the  wingless  female,  which  itself  is  bright  red  in 
colour  but  so  covered  with  the  white  flakes  of  feathery  wax  which  it 
secretes  as  to  appear  like  a  little  lump  of  cotton  wool  upon  the  leaf. 
The  insect  was  attended  by  numerous  ants  of  the  species  Cremastogaster 
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tyalshi,  Forel,  whioli  were  to  b«  seen  basiljr  prodding  the  mniU 
insects  (with  their  antenns,  uo  doubt  in  order  to  extrool  honey  dew 
The  stationary  charucter  of  the  insect  made  it  somewhat  difficult 
to  transfer  from  one  twi<i^  to  anotlier,  but  it  was  found  that  by 
keepinf^  the  twigs  in  tightly  closed  frluss  stoppered  bottles  they  remained 
fresh  enough  for  the  insect  to  feed  upon  them  for  several  days.  After 
heing  8hut  up  for  a  short  time  hy  themselves  drops  of  ooloarlesi  flail 
accumulated  upon  the  bodies  of  the  loerj/a.  To  the  taste  this  fluid 
litis  a  faintly  tweet  flavour  and  is  no  doubt  the  sicretion  f<»r  the  siik.'  of 
which  the  insect  is  attended  by  the  Cremoitogatter,  Numbers  of  this 
lint  therefore  were  caught  and  shut  up  with  the  Coccids,  bat  they 
«lid  not  thrive  in  conlinement  and  spent  most  of  their  time  endeavouring 
to  escape. 

After  a  few  days  numerous  specimens  of  the  Tetrasiichut  appeared 
in    one  of  the  bottles.     Careful   examination   was  immediately  made  of 
the  Coccid-covered  sprig,  and  after  a  good  deal  of  searching,  what  seem* 
id  like  a  tiny  cocoou  was  found  amongst  the  waxy   debris.     On   micros- 
copic examination  the  cocoon  was  found  to  consist  of  the   shrivelled  skin 
of  the  Icerya.     A  similar  skin  was  subsequently  found  containing  several 
specimens  of  the  Tetrottichus    nearly    ready    to    emerge,    but    the    most 
careful  examination  was  not  rewarded  with  the  discovery  of  any  remains 
which  could  have  belonged  to  a  primary  Hymenopterons  host  upon  which 
the  TeiranticAuif  could  have  been  directly  parasitic.     In  view  of  the  num- 
bers in  which  the  Tetrastichus  appeared,  and  of    the  fact   that   the   glass 
stopper  with  which  the  bottle  was  closed  precluded  the  possibility  of  the 
escape  of    any    other    insect,  the  conclusion  seemed  at  first  to  be  a  justi- 
fiable one  that  the  Tetrasiichut  was  directly  parasitic   upon    the  Jcerya. 
A  cocoon  nas  subsequently  forwarded  to  Dr.  Kiley,  who  most  kindly  ei- 
amined  it  and  was  able  to  confirm  the  observation  that  it  merely  consisted 
of  the  dried  skin  of  the  Icerya.     He  also  succeeded  in  extracting  from  it 
iin  adult  Tetrasiichut  and  tlie  exuviae  of  two  or  three  more,  but  in  view  of 
the  uniformity  of  liabit    hitherto  found  in  the  genus  TetraHichus  he  still 
considers  it  most   probable  that  further  research  will  yet  reveal  some 
intermediate  Hymenopterons  host. 

Subsequent  absence  from  Calcutta,  from  the  early  part  of  August 
until  the  beginning  of  November,  has  put  a  temporary  stop  to  the  invet- 
tigation,  for  although  the  Icer^a  was  common  enough  in  the  beginning 
of  August  it  was  found  to  have  almost  completely  disappeared  from  the 
compound  in  November.  A  further  attempt  will  l>e  made  when  the 
insect  again  appears. 

In  the  course  of  the  attempt  to  rear  the  insect  a  few  points  were 
made  out  which  are  of   sufficient  interest  to  be  worth  recording.     The 
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eggs  of  the  Coccid  are  elongated  and  rounded  in  shape,  somewhat  less 
Ihan  a  millimetre  in  length  by  about  half  this  measure  in  diameter. 
Two  forms  of  larvse  were  observed,  the  one  as  described  and  figured  by- 
Douglas  (Ent.  M.  M.  March  1890,  p.  79),  which  is  somewhat  rounded 
in  outline  and  characterised  by  the  possession  of  six  well  marked  poste- 
rior bristles,  the  other  more  elongated  in  outline  and  characterised  by 
the  possession  of  but  two  well  marked  posterior  bristles  which  gradually 
develope  into  rope  like  appendages  as  the  creature  advances  in  growth. 
So  far  as  was  made  out  the  form  with  six  bristles  develops  eventually 
into  the  wingless  female.  The  development  of  the  form  with  two  appen- 
dages was  not  completely  traced  and  it  is  possible  it  may  belong  to  some 
other  species. 

In  close  attendance  upon  the  Icerya  were  found  two  species  of 
Coccinellidse.  These  were  submitted  to  Mr.  L.  O.  Howard,  Acting 
United  States  Entomologist,  through  whose  kindness  they  have  been 
identified  as  Plati/naspis  villosa,  Mulsant,  and  Scymmis  sp.  respectively. 
The  larva  of  the  Plati/naspis  is  a  brownish  grub  which  moves  openly 
about  amongst  tlie  Iceri/as,  and  eventually  transforms  into  a  pupa  upon 
the  same  twig.  The  immature  form  of  the  Sci/mnus  was  not  traced,  but 
a  solitary  larva  was  found,  which  may  possibly  have  belonged  to  this 
species.  It  was  covered  all  over  with  white  cottony  appendages  so  as 
very  closely  to  mimic  the  Icerya,  and  its  habit  of  keeping  very  still  in 
the  corner  of  a  leaf  when  disturbed  further  enhances  the  likelihood  of  its 
being  mistaken  for  this  insect.  It  was  unfortunately  lost  before  it  had 
developed  sufficiently  for  determination. 

Neither  of  the  Coccinellidse  were  noticed  as  particularly  active  in 
feeding  upon  the  Icerya.  They  seemed  also  far  too  few  in  numbers  to 
have  much  effect  in  keeping  down  the  insect.  The  Scymnus  indeed  was 
so  scarce  that  less  than  half  a  dozen  specimens  in  all  were  discovered. 
The  Platynaspis  on  the  other  hand,  which  was  slightly  more  common,  is 
a  native  of  Europe  and  therefore  likely  to  occur  in  Egypt,  for  it  is  not 
probable  that  an  insect  which  occurs  both  in  Calcutta  and  in  Europe  and 
is  able  to  withstand  the  enormous  range  of  climate  which  this  difference 
in  habitat  involves  would  have  failed  to  make  its  way  into  Egypt  which 
lies  geographically  between  these  two  extremes.  Some  other  agent  would 
therefore  seem  to  be  required  to  account  for  the  failure  of  the  Icerya  to 
multiply  sufficiently  tc  become  destructive  in  India,  The  primary  host 
of  the  TetrasUchus,  if  such  exist,  may  no  doubt  be  the  cause,  but  in  this 
case  the  prospect  is  not  reassuring,  for  even  if  the  primary  host  of  the 
TetrasUchus  is  not  exterminated  by  its  minute  enemy,  a  contingency 
which  would  seem  by  no  means  impossible  in  view  of  the  numbers  in 
which   the  TetrasUchus   has  apjeared,  it  is  likely  to  lead  far  too  hunted 
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an  exifabcnce  to  liave  much  chaooe  of  oontinuing  the  {,'ood    work  of  keep* 
iiig  down  the  Icer^a  efTectivi-ly. 


Spcciineus  have  l)er>n  fonvardcd  to  the  Museum  by  Baboo  N.  O. 
l)„ct!,lopiu,hromeli„.  ^li>l^l'a'j>  of  a  Coccid  which  hus  been  rei)ort«>d 
as  injurin<^  mulberry  bushes  in  Berhampore.  The 
insjct  hiis  tlie  peculiiir  effect  of  cHUi^ing  the  mulberry  ieaves  to  wilt  ap 
and  become  puckered.  Baboo  N.  G.  Mukharji  reports  that  he  has 
found  Kerosiiie  emulsion  of  use  against  the  insect.  Writing?  in  July  189JJ 
lie  remarks — "  the  lipid  treated  last  November  is  almost  unaffected  while 
all  the  other  fields  are  just  as  bad  this  year  as  in  previous  ^ears."  The 
insect  proved  to  be  new  to  the  Indian  Museum  collection,  so  was  submit- 
ted to  Mr.  W.  M.  Maskell,  who  kindly  examined  *lie  specimens  and  was 
iible  to  identify  them  with  some  doubt  as  belonc^ing  to  the  species 
Daclylopius  bromelice,  Bonch^,  for  although  anatomically  similar  to  this 
species  the  representatives  that  were  forwarded  differed  in  not  possessing  ' 
a  covering  of  cottony  matter.  The  absence  of  the  cottony  covering  was  no 
doubt  merely  due  to  the  action  of  the  alcohol  in  which  the  insect  was 
preserved,  for  specimens  subsequently  obfaioed  proved  to  be  covered  with 
a  considerable  amount  of  white  cottony  secretion.  The  figure  is  from 
a  specimen  from  Berhampore, 
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Mr.  Maskell     furnishes  the  following  note  upon  the  subject  of  the 
insect:  — 

Daelylopius  bromelice,  Bonche. 

Bonche,  Naturgesicht,  1834,  p.  20,  2. 

Signoret,  Anuales  de  la  Soc.  Entom,  de  France,  December  1874, 
p.  810. 

Adult  female  pale  reddish  brown,  or  yellowish-brown  :  form  convex, 
sub-elliptical,  rounded  in  front  and  rather  acuminate  posteriorly  : 
length  averaging  about  -^^  inch.  Antennae  cf  eight  joints  (rnrely 
seven)  :  joints  sub-equal  except  the  last  which  is  longer  than  any  two 
others  together :  the  pubescence  of  the  antennse  is  not  close  or  long. 
Feet  moderately  long :  the  tibia  and  tarsus  rather  strongly  haired  on  the 
inner  margin,  with  two  spines  at  the  extremity  of  the  tibia:  the  four 
digituler  are  rather  long  and  strong :  the  tarsus  is  more  than  half  as 
long  as  the  tibia.  Anal  tubercles  somewhat  prominent,  each  bearing  a 
long  seta  :  anal  ring  with  six  hairs.  On  each  segment  of  the  body  is  a  row 
of  shortish  hairs,  mingled  with  circular  spinnerets  :  and  on  the  head, 
between  the  antennae,  the  hairs  form  a  rather  thick  tuft. 

Larva  yellow  or  brownish  :   form  elliptical,  tapering  somewhat  poste- 
riorly :  anal  tubercles  prominent :    antennae  of  probably   six    sub-equal 
joints.     Length  of  larva  about  ^^^  inch. 
Male  unknown. 

Habitat — on    Bromelia,  Hibiscus,    Carina^  Zanzibar,  and   probably 
South  America  :  on  Mulberry,  Bengal. 


The  presence  of  the  coceid  Aspidiotus  transparens,  Green,  was  noticed 

upon  some  tea  branches,  forwarded  to  Calcutta  in 

AspWotus   transpa.      January  1894  from  Jalpaiguri.     The    insect   was 
reus,  Gieeu.  ■'  r     o 

only  represented  by  a  few  scattered  females  upon 
one  of  the  leaves,  but  its  occurrence  in  this  locality  is  of  interest  as  it 
does  not  appear  to  have  been  previously  recorded  from  India.  It  was 
originally  described  by  Mr.  E.  E.  Green,  who  found  it  upon  tlie  tea  plant 
in  Ceylon. 


A  coceid,  forwarded  by  Mr.  E.  E.  Green,  as  found  attacking  cultivated 

.,.      .       ferns     in    Ceylon  in    September  1892,    has   been 

identified  by   Mr.  W.    M.  Maskell    as  Chionaspis 

hrasiliensis,  Signoret.     Mr.  Maskell  notes  that  the  original  species  was 

from  Bahia  and  as  it  has  since  been    noticed    on   an    orchid   from    New 

South  Wales,  it  is  likely  to  have  a  wide  tropical  and  sub -tropical  range. 


^  0,  5.]  Miicellaneout  Ni'tei.  ft^ 

In  September  1893,  ipecimens  vrere  forwarded  from  Baroda,  by  Mr. 

T.  II.  Middleton,  of  a  »cule  ingect  which  altiick« 
,j,„j  *  Bu^arcnpo    leaves,  luul  is  known  locally  ai  Man. 

The  iiiBoct  proved  new  to  iho  Indian  Museum 
co]le(!tion,  so  wafl  sent  to  New  Zenland  for  examination  by  Mr.  W.  M. 
Maskell,  who  has  since  kindly  examined  it  and  reports  that  it  represent* 
the  piipoo  of  a  spi-cies  uf  Jleutodes  not  yet  prt-ciitely  identified. 


In  January  1893,  a  onmber  of  blighted  oran<*'e  leavea  were  forwarded 
to  the  Mnseum  by  the  Kevd.  Mr.  Carleton,  of 
'^''g*  >g».  Kotgarh,  neair  Simln.  The  leaves  were  found  to 
be  covered  with  vast  numbers  of  little  scale>Iike  insects.  Mr.  Carleton 
rejoited  that  the  blio^ht  iiad  appeared  upon  one  tree  about  two  years 
previously,  and  the  followin<j  year  had  spread  to  all  the  orange  trees  in 
the  orchard.  Its  effect  was  to  stop  both  growth  and  fruiting.  The 
insect  prowd  to  bo  new  to  the  Indian  Museum  collection,  but  as  it  was 
obviously  allied  to  the  coccida?,  attention  was  directed  to  the  system  of 
kerosine  spraying  and  gas  treatment,  described  in  previous  numbers  of 
these  Nofet,  which  have  been  employed  with  much  succet-s  against  this 
class  of  insects  in  the  United  States. 

In  the  mean  time  the  speiimens  were  submitted  to  Mr.  W.  M. 
Haskell,  the  specialist  on  coooida),  for  further  examination.  Mr.  MaskeU 
lias  since  been  so  kind  as  to  examine  the  specimens,  and  reports  that 
they  are  the  larveeand  pup»  of  a  species  of  Aleiiroifet.  The  material  was 
insufficient  for  precise  identification,  b^t  the  species  is  likely  to  be  allied 
to  Aleurodea  quercus,  Siijnoret,  though  the  dorsal  punctuation  is  bcattered 
instead  of  being  in  radiating  lines  as  in  this  form.  Mr.  Maskell  notices 
that  the  adults  are  likely  to  be  small  four-winged  flies,  probably  yellow- 
ish in  colour,  with  wings  covered  with  white  powder  or  slightly  spotted. 
The  remedies  he  recommends  arc  similar  to  those  used  against  coccid.9. 


In  September  1892,  leaves  covered  with  the  remains  of  white  cottony 

.^    ,  ...  looking  blitrht  were  forwarded  by  Mr.  C.  F.  Elliott, 

A  Qaetta  rose  blight.  ,  *,  •      ,        •      V-i      i.  x 

who  wrote  that  rose   pushes  in  Uuetta  were  much 

affected  in   this  way.     The   insect   has  been   kindly    examine<l  by   Mr. 

W.  M.  Maskell,  who  identifies  it  as  an  Aleurodid   possibly   allied  to  the 

European  form  Alenrodes  protella,  Linn.    The  material,  however,  which 

consists  chiefly  of  empty  pupal  cases  covered  with  white  cottony  secretion 

18  insufficient  for  precise  identification. 
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Specimens  of  an  insect  wliieh  forms  galls  upon  the  spruce   fir  [Abies 

Smithiana)  in  the  North-Western  Himalayas  were 
Spruce  fir  CAerme*.         „  -,    -,    ,       i,        ■»«-  •       xi      to,.oi       m 

rorwarded   to  the  Museum    in  July  loyS  by  Mr. 

A.   Smythies.     The  gall  consists  of  an  abnormal  growth  of  the  terminal 

shoot  which  becomes  superficially   much  like  a  small  fir  cone.      The 

Insect  is  either  identical  with,  or  very  closely  allied  to,  the  Aphid  Cher- 

mes  coccineus,  Ratz.,  which  attacks  fir-trees  in  a  very  similar  manner  in 

Europe.     Specimens  have  been  forwarded  to  Europe  for  comparison  with 

this  form. 

At  Deoban  (9,200  feet  above  sea-level)  Mr,  Smythies  observed  the 
mergence  of  the  winged  imago  on  the  21st  July.  In  the  months  of 
May  and  June  immature  specimens  only  were  to  be  found. 

Postscnpt.~^l!!\iQ  specimens  have  since  been  examined  by  Mr,  G.  B. 
Buckton,  F.R.S.,  who  identifies  them  as  belonging  to  the  species  Chermes 
ahietis  of  Linnseus  and  Kaltenbaeh,  A  full  account  of  the  habits  o£ 
this  insect  may  be  found  in  Mr.  Buckton's  masterly  work  upon  British 
Aphides,  Vol,  IV,  pp.  2i-33,    The  species  is  new  to  the  Fauna  of  India. 


Some  Aphids  found  upon  the  under  surface  of  tea  shoots   were  for- 

^     .  ,,,  warded   in    March    1893    through    the    Chemical 

Tea  Aphid.  »  i    •  i       r     t        r-i  ■ 

Adviser  to  the  Inaian  Tea  Association  from  a  tea 

garden  in  Assam.  The  specimens  arrived  in  too  poor  a  state  of  preser- 
vation for  precise  identification,  but  are  likely  to  belong  to  the  species 
Ceylonia  tleaeco^a,  Buckton,  described  and  figured  in  these  Notes,  Vol. 
II,  pp.  34  and  35. 

Similar  specimens  were  received  in  August  1893  from  Cachar, 
through  the  Editor  of  the  Asian.  In  this  case  the  insect  was  described 
as  found  only  on  the  young  shoots  of  indigenous  tea,  its  effect  being  to 
cause  the  leaf  to  shrivel  up  and  turn  black. 


In  December  1893  a  good  deal  of  damage  was  occasioned  in  the 
compound   of  the  Presidency  Jail,   Calcutta,    by 

p  I  SB  in  acu  a.  Aphidsa,  which  attacked  cabbage,  radish,  and  other 
cold  weather  vegetables,  killing  off  the  seedlings  and  threatening  the 
supply  for  the  convicts.  Specimens  furnished  by  Mr.  P.  Donaldson 
were  found  to  be  either  identical  with  or  very  closely  allied  to  the  com- 
mon European  form  Aphis  brassica,  Linn,,  which  has  been  referred  to 
in  these  Notes  as  attacking  the  mustard  plant  in  Bsngvl. 
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la  January  1893  speciinenB  were  forwurtled  by  the  A xtistaiit  Director 
of  Land   Records  and  A^rioulture,  Bengal,  of  an 
insect  thought  to  be   responsible  for  the  curliu^ 
and   twisting  of   the  leaves   of  tobaoco  plants  grown  on  the  Sibpore 

ExpeririHMitjij  Kann. 


Tobacco  Ilouinptora. 


/y^ir 


Five  varieties  of  tobacco  had  been  grown  side  by  side,  and  it  was  found 
tliat  the  milder  and  more  succulent  tobaccos  suffered  to  a  very  much 
greater  extent  than  the  stronger  and  more  pungent  kinds.  The  insect 
proved  to  be  new  to  the  Museum  collection.  It  has  been  kindly  exa- 
mined by  Mr.  G.  B.  Buckton,  F.K.  S.,  who  considers  it  to  be  related  to 
the  Teltigidse.  ^  he  species,  however,  is  an  obscure  one  and  would  seem 
to  have  been  hitherto  undescribed.  The  figure  shows  the  larva  in  two 
stages  of  growth  ;  also  the  imago  with  much  enlarged  diagrams  of  its 
autennifi  and  legs.  The  natural  sizes  of  the  insects  are  indicated  by  hair 
lines. 

Pottseript, — In  February  1894-  injury  was  again  reported  to  tobaoco 
plants  in  the  Sibpore  Experimental  Farm.  In  this  cnse  the  enemy  proved 
to  be  a  species  of  Aphidae,  which  has  been  identified  through  the  kiodnees 
of  Mr.  G.  B.  Buckton,  F.R.S,,  as  belonging  to  the  species  Siphonopkora 
acabioxa,  Scbrnnk.  Associated  with  the  Aphidte  were  nnmerous  Cocci- 
nellidjB  larvro.  Some  of  these  transformed  into  beetles  in  the  Museum 
between  the  17th  and  19th  Febmary  1894,  They  proved  to  belong  to 
the  species  Chilomenet  aexmaculata,  Fabr.  as  determined  io  the  Museom 
collection. 
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Since  the  publication  of  the  last  number  of  these  Nofes,  specimens  of 

the  rice    sapper    Lept'/corisa  acuta,  Thunb    have 
Leptocorisa  acuta.  S    i  i      •    <•  ^      r^n>   ■     -        r^  \\     , 

been  fcrwarded  both  rrom  the  Omciating  Collector 

of  the  ^alasore  District,  throujyh  the  Directof  of  Land  Records,  and  also 

from  the  Agricultural  and   Horticultural  Society  of  India,  but  nothing 

further  of  importance  has  been  ascertained  about  the  habits  of  this 

species. 

Some  interest  attaches  to  a  consignment  of  paddy  forwarded  by  Mr. 
W.  R.  Lawrence,  Settlement  Officer,  Kashmir,  as  suffei-ing  from  a 
disease  known  as  Rai  Rai.  This  disease  is  said  to  occur  in  hot  still 
weather  and  results  in  a  withered  ear  with  shrivelled  unformed  grain. 
It  is  so  prevalent  in  Kashmir  as  to  occasion  very  serious  damage.  No 
insects  were  found  in  connection  with  the  paddy  forwarded,  but  the 
appearance  of  the  ears,  with  their  empty  husks,  was  so  similar  to  that  of 
paddy  attacked  by  the  rice  sapper  that  it  is  possible  the  injury  may  have 
been  due  to  this  cause.  The  matter  would  seem  to  be  of  sufficient 
interest  to  be  worthy  of  further  investigation. 


Interesting  confirmation  of  the  habit  of  the  Pentatomid  Canthecona 
furcellata,  Wolff,  noticed  in  Vol.  II,  p.  165  of 
lata!^  ^'""*"  "^ '  these  Notes,  has  been  received  from  the  Rev. 
A.  Campbell,  who  has  forwarded  specimens  from 
Manbhoom.  Writing  in  November  1893,  Mr.  Campbell  observes  that 
its  method  of  procedure  is  to  alight  at  a  short  distance  from  the  cater- 
pillar. It  then  inserts  its  long  proboscis  into  the  body  of  its  victim,  and 
sucks.     It  takes  a  considerable  time  for  it  to  kill  the  caterpillar. 


Specimens  of  the  Lygseid  Oxycarenus  lugubris,  Motsch.,  were 
forwarded  in  October  1893  by  the  Director  of 
Mo^X*"'""'  '''^"*''*''  I^and  Records  and  Agriculture,  Punjab,  as  infest- 
ing Egyptian  cotton  plants  in  the  Lahore  Agri- 
Horticultural  Gr.rdens.  The  insect  has  been  figured  in  these  Notes, 
Vol.  II,  p.  32.  It  has  previously  been  reported  both  from  the  Madras 
Presidency  and  Ceylon  in  connection  with  cotton,  so  is  likely  to  occur 
throughout  India, 


An  insect,  called  in  Tamil   Naval  puchi,  has    been   reported   by    the 

Deputy  Director  of  Land  Records  and  Agriculture, 

Ground  nut  Ljg^id.        ^^^^.^^  ^8  attacking  ground  nuts    when    lying  in 

th«  pod  in  store.     '1  he  result  of  its  attack  is  to  render   the   seeds   light 
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and  poor  in  oil.  The  oame  insect  is  alio  itid  to  fttiaok  fingelly  when 
the  |)I:int8  are  fitacked  prior  to  thraHliin<^.  Speoimenf  were  forwarded  to 
thu  MuHcum  in  August  1893.  They  proved  to  belong  to  a  tpeciee  cl 
Ly<^u3idio  us  yet  unnamed  in  the  collection,  and  have  been  forwarded  (o 
Europe  for  ideutiilcatioD. 

PoaUcript. — Tbey  have   since  been   examined  by  Dr.  E.  Bergroth, 
who  identifies  the  species  as  Beotua  pallen$,  Dall. 


Specimens  of  the  Lygaoid  Djftdercu»  cingulatu»,  Fabr.,  as  determined 

in    the     Ihdian      Museum    collection,   were    for- 

^Dy^ercu,  eingulatu,,      ^^.^,.jgj   £^q,„    Kirkee  on  7th    December    1S9.*J  by 

Mr.  J.  MolliBon,  with  the  information  that  they 
were  damajjin*  cotton  upon  the  Government  farm.  The  plants  attacked 
were  of  the  Khandesh  varadi  variety  which  ripens  its  bolls  in  November 


and  Decemher.  The  insects  were  found  in  large  numbers  upon  almost 
every  plant  and  appeared  to  feed  upon  the  immature  seed  contained  in  the 
bolls.  Representatives  of  the  saii  e  species  were  forwarded  about  the 
same  date  by  the  Director  of  Land  Records  and  Agriculture,  Punjab, 
as  found  upon  E<fyptian  cotton.  The  insect  undoubtedly  does  a  con- 
fiderable  amount  of  damage  by  tapping  the  bolls  and  drawing  np  the 
sap,  much  the  way  that  the  mosquito  sucKs  up  blood.  Further  refer- 
ences to  it  may  be  found  in  these  Notes,  Vol.  II,  pp.  83,  44,  and  166. 
The  figure  shows  the  insect  natural  size. 


In  January   1893,  Mr.  T.  H.  Middleton  forwarded  from  B»roda  a 

moth    reared   from  a  caterpillar   which  is  known 

i.loa  lactimea,  Cramer.       ,        ,,  ,    .  j.  j     i.       i.  a      »•• » 

locally   as    xafra.      It  proved    to    be   an    Arctiid 

belonging  to  the  species  Aioa   laciinea,  Cramer,  as  determined  in  the 
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Indian  Museum  collection.  Together  with  it  were  the  remains  of  a 
Tachinid  said  to  be  parasitic  on  the  caterpillar.  The  material  in  this  case. 
however,  was  in  too  poor  a  state  of  preservation  for  specific  identification. 


According  to  an  interesting  account  furnished  by  Mr.  Middleton  in 
July  1892  the  hatra  insect  has  been  known  near  Baroda  for  ten  years, 
and  it  is  said  that  villages  to  the  north  suffered  before  those  near  the 
city.  The  insect  seems  to  be  common  in  the  light  soil  tract  lying 
between  Baroda  and  Ahmedabad,  but  the  cultivators  say  the  caterpillar 
is  not  known  to  the  South  where  black  soil  exists.  The  caterpillar  appears 
about  a  fortnight  after  the  first  fall  of  rain  when  the  crops  are  beginning 
to  grow.  It  attacks  cotton,  sesamum,  pulses  of  all  kinds,  brinjal  and 
other  plants.  It  often  makes  a  clean  sweep  of  a  field  beginning  on  one 
side  and  finishing  on  the  other.  If  the  weather  is  dry,  its  ravages  may 
continue  for  three  weeks  or  more,  fcut  if  heavy  rain  falls  it  rapidly  dis- 
appears. Mr.  Middleton  is  of  opinion  that  in  fields  where  the  ground 
is  smooth  and  not  too  hard,  rolling  frequently  with  a  heavy  roller  would 
kill  a  great  many  of  the  caterpillars,  but  he  add-s  that  it  is  difiicult  to 
have  the  fields  in  this  condition  at  the  time  of  attack,  and  that  his  own 
efforts  to  reduce  the  numbers  of  the  pest  in  this  way  have  not  been 
very  successful. 

For  a  reference  to  damage  done  by  the  same  species  in  the  Central 
Provinces,  see  Vol.  I,  p.  55  of  these  Notes.  The  woodcut  shows  the 
moth  natural  size. 


In  January  1893  some  caterpillars  were  forwarded  to  the  Museum  by 

Messrs.  Jardine  Skinner  and  Co.  with  the  inform- 
2tM^raco  triloehoides      ^^-^j^  ^j^^^   ^^^^    ^^^  ^^^^    ^^^^^    ^  ^^^^    j^^^l    ^f 

damage  to  tea  in  Cachar. 
It  was   said  that  in  former  years  these  caterpillars  were  only  noticed 
in  the   rainy    season,  but   now  they  remain  all  the   year  round  with  the 
result  that  coolies  have  to  be   kept  on  at  considerable  expense  to  pick 
them  off  the  bushes. 
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The  first  set  of  caterpillars  that  were  forward*  >)  to  the  Museum  were 
ineufrioicnt  fur  precise   determination,  but  from  -i  of  the   imago 

afterwards  reared  from  catrrjillurs    from    Cachar,    i  '  '"rd 

Kehruary,  the  insect  was  identified  as  beloiif^injj  to  ili  •« 

Iriloehoilei,  Moore  (=A,  bipunctila,  Walker)  as  given  by  Hani;  I  lie 

piipti  was  found  to  be  enclosed  in  a  rough  hairy   cocoon  attached  to  the 
twigs. 

Tlie  bushes  attacked  were  not  situntcd  in  blocks,  but  wore  scattered 
about  amony:8t  the  tea  J  they  were  often  completely  denuded  of  leavee. 
The  extent  of  the  dnmajje  may  be  judged  from  the  fact  tlial  upon  one 
garden  alone,  during  the  six  montiis  ending  May  1893,  it  was  found 
worth  while  to  spend  some  fifteen  hundred  rupees  in  picking  the  tnaecta 
off  the  bushes.  The  result  in  this  ease  was  the  destruction  of  no  len 
than  sixty-nine  and  a  half  maunds  weight  of  caterpillars. 

Chrysalids  of  the  same  species  were  afterwards  forwarded  to  the 
Museum  in  September  1893  through  the  office  of  the  Assbtant  Commis- 
sioner of  Jorhat,  from  one  of  the  tea  gardens  in  that  district.  A  moth 
emerged  in  the  following  month  in  the  Museum,  showing  that  the 
development  of  the  insect  goes  on  at  such  different  seasons  of  the  year 
OS  the  rains  and  the  cold  weather. 


A  specimen  of  this  cosmopolitan  species  was  forwarded  to  the 
Museum  in  November  189S  through  Mr.  L.  de 
Niceville  from  Herr  Hofrath,  Dr.  L.  Martin  of 
Sumatra.    The  insect  was  said  to  have  proved  ter- 


Prodenta 
noiod. 


lUtoralit, 


ribly  destructive  to  young  tobacco  plants  in  the  nurseries  of  North-East 
Sumatra.  The  species  has  been  previously  reported  as  injuring  mulberry 
bushes  in  India.  See  these  Notes,  Vol.  II,  p.  160.  The  woodcut  showa 
larva,  pupa,  and  imago,  all  natural  ize  of  a  variety  of  the  same  species 
reared  in  the  Museum  from  caterpillars  found  tunnelling  into  (i« 
developing  shoot  of  a  large  lily  plant  in  Calcutta. 
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In  January  189J)  live  chrysalids  of  an  insect  found  feeding   on   tur 

{Cnjanus  indicus)    were  forwarded  to  the  Indian 

„    *  '         Museum  bv    the  Settlement  Officer,  Chhindwara. 

Hiibn.  ^  •'  , 

Two  moths  emerged  in  the  Museum  and  proved  to 
belong  to  the  destructive  Noctuid  Heliothis  armigera,  Hiibn.,  which 
has  been  referred  to  in  numerous  places  in  these  Notes.  One  of  the 
chr^  salids  was  found  to  be  parasitized  by  a  Tachinid  related  to  the 
species  Trycolyga  lomlt/cis^  Becher,  but  differing  from  this  species  both 
in  the  arrangement  of  the  frontal  bristles  and  also  in  wing  veining. 

The  following  is  a  report  subsequently  forwarded  by  the  Settlement 
Officer  upon  the  subject : — 

"  The  eggs  are,  1  believe,  laid  on  the  under-side  of  tlie  leaf,  for  one  batch  of  eggs 
of  some  sort  was  so  found,  and  close  to  them  a  young  caterpillar,  which  seemed  to 
be  of  the  same  kind  as  the  other  carterpillars  infesting  the  plant. 

*'  The  caterpillar  is  smooth,  soft,  and  either  gieen  or  brown  in  colour.  It  feeds 
by  day.  It  eats  chiefly  the  pea.  First  it  gnaws  through  the  outer  y  od — a  process 
which  takes  a  good  deal  of  time,  about  an  hour.  Then  it  inserts  part  of  its  body  and 
eats  the  pea.  To  get  into  the  next  compartment  it  does  not  gnaw  through  the  pai-ti- 
tion,  but  works  from  the  outside  again.  Sometimes  only  one  comp  irtment  of  a  pod  is 
eaten  into.  Occasionally  the  leaf  is  eaten.  The  caterpillar  i-j  unusually  common 
this  year.  It  has  been  known  for  a  long  time.  The  cultivators  are  not  aware  of  its 
transformations.  They  have  observed  that  the  appearance  of  the  caterpillar  in  numbers 
coincides  with  cloudy  weather.  The  only  attempt  to  get  rid  of  the  caterpillars  is, 
when  the  cultivator  has  spare  time,  to  shake  the  bushes  and  collect  the  fallen  caterpil- 
lars in  a  basket  ;  the  caterpillars  are  not  killed  but  turned  out  into  the  ground  some 
little  way  from  the  field,  so  that  many  probably  find  their  way  to  another  tur  field. 
The  cultivators  think  that  the  caterpillars  die  when  they  disappear  from  the  tur 
plants. 

*•  The  specimens  sent  are  from  caterpillars  kept  until  by  leaving  the  branches  and 
wandering  rapidly  ofE  they  seemed  ready  to  burrow.  They  were  then  allowed  to  bur- 
row in  earth  kept  in  an  earthen  pot.  Owing  to  the  jolting  of  the  earth  in  the  pot 
and  to  clumsy  handling  the  specimens  may,  I  fear,  be  imperfect.  The  caterpillar  on 
burrowing  turns  round  and  round,  dog-fashion,  until  its  cliamber  is  made.  The  man 
who  removed  the  chrysalides  from  the  earth  says  that  their  chambers  were  not  lined 
in  any  way. " 

In  December  1892  some  caterpillars  were  forwarded  to    the    Museum 

„,     .     ^     ...  bv  the  Deputv  Commissioner,  Betul,   Central  Pro- 

Wheat  caterpillars.         r  i  -  u  ny\  i       •       i.i  • 

vinces,    who    wrote:      '  Iney    appeared      m    this 

district  about  a  month  ago  and  are  doing  enormous  damage  to  the  young 

wheat.  "     The  specimens  proved  to  be   Noctues  larvae,  but  the   material 

was    insufficient  for  the  identification  of  the  species. 

Similar  specimens    were    forwarded    in  January  1893  by  the  Deputy 

Commissioner,  Chhindwara,  and  from  theee  a  single  moth  emerged  in  the 

Museum  on  the  27th  February.     The  species  proved   to  be   new   to  the 
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Indian  Mnseum  collection,  bo  was  rent  to  Ix)iu]on,  wlicre  it  hai  been 
examined  by  Mr.  G.  F.  Ilumpson,  who  identi lies  it  a«  Lemeania  fragilit, 
i^utler.     The  following  is  the  report  furnitthed  by  the  Deputy   Curoinie 

I- loner  of  Chliindwara  :— 

Note  on  the  Satcardthi  caterpillar. — "  Tlii«  caterpillar  bM  appMrtd  in  thi 
Chliindvara  District  in  increasinf;  number*  for  the  last  tbree  years.  It  ia  «ud  that 
it  bad  not  been  seen  before  for  SO  or  40  yearn,  and  the  eotiniry  people  enppoM  its 
)i|>pcarance  to  be  connected  in  some  way  with  the  flightu  of  locnata  that  have  pasaad 
over  the  diHtrict  in  recent  yearn.  It  appeared  this  year  in  Urge  namben  in  tha 
adjoiniii^^iHtiict  of  Betul,  but  apparently  nowhere  else  in  the  provinoea. 

"  It  bei;inH  operations  a>  soon  as  the  young  wheat  is  out  of  the  ground,  and 
alwayrt  attacks  fields  lying  on  the  edge  of  jungle  or  wa>te  land.  Two  or  three,  or 
sometimes  ten  or  a  dozen,  rows  of  wheat  are  eaten  clean  awaj,  but  the  eaterpillsr 
seldom  penetrates  to  the  middle  of  fields  of  any  size.  In  the  day  time  they  may  be 
found  huddled  together  under  stones  and  clods  of  earth  along  the  edge  of  the  field. 

''Asa  rule  thoj  attack  nothing  but  wheat  and  that  onljr  before  it  is  in  ear.  I  bare 
been  told  of  damage  done  liy  them  to  kiitki  (Fanicum  psilopodiim),  but  have  nerer 
seen  a  field  showing  signs  of  it. 

"The  damage  threatened  this  year  to  be  serious  and  the  coltiTators  began  takiag 
defensive  meaHuren, — irrigating  the  edges  of  exposed  fields,  and  digging  pits  for 
collecting  and  burning  the  caterpillars.  But  this  was  resented  by  the  'garpagaris' 
(proftiiHionnl  hail  averters  and  general  medicine-men),  and  the  damage  was  allowed  to 
go  on  unchecked  until  the  caterpillars  were  destroyed  or  driven  back  to  the  jangle  by 
a  heavy  fall  of  rain  in  January. 

"  Unfortunately  as  soon  as  they  disappeared  the  people  loet  all  interest  in  them, 
and  I  have  not  been  able  to  trace  their  further  development,  nor  can  I  give  any 
explanation  of  the  origin  of  their  name. " 

In  response  to  further  inquiries  instituted  through  the  kindnees  of 
the  Commissioner  of  Settlements  and  Agriculture  in  the  Central  Pro- 
vinces the  following  additional  report,  dated  18th  March  1893,  was 
furnished  by  the  Settlement  Officer,  Chhindwara : — 

"  With  reference  to  your  letter  No.  j.,^.  dated  14th  instant,  forwarding  a  copy  of 
a  letter  from  Mr.  Cotes,  I  regret  to  say  that  it  seemH  to  be  impossible  to  obtain  chry* 
Halides.  The  brood  has  hatched  out,  and  I  can  only  find  the  oasea.  One  specimen 
was  found  but  seems  to  be  dead. 

'•  The  scanty  information  gathered  is  as  follows : — 

"  The  outerpillar  was  only  found  on  the  edge  of  fields  where  the  soil  is  shallow  and 
comparatively  dry.  The  chief  d:image  was  to  wheat  fieldii  whieh  adjoin  a  plot  of 
htony  shallow  land.  The  caterpillar  began  at  the  edge  and  worked  towards  the  centre 
of  the  field.  The  crop  was  cleared  almost  entirely  off  the  ground,  only  a  few  seattered 
stalks  remaining  ;  the  caterpillar  worked  by  night  and  lay  np  by  day  in  the  creviees 
of  the  light  soil.  On  the  point  to  which  Mr.  Cotes  attaches  importance,  vis,,  whether 
the  caterpillar  is  a  "cut  worm"  or  not,  I  regret  that  I  ean  give  no  information  of 
value.  Neither  the  cultivators  nor  I  noticed  in  hunting  out  the  caterpillars  anr 
traces  of  fodder  carried  off  by  them  to  their  lurking  places,  but  the  fact  that  untrained 
observers  did  net  notice  the  faot  does  not  go  far  to  disprove  the  fnct. 
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"  The  area  cleared  by  the  caterpillars  was  not  as  a  rule  large,  rarely  extending  so 
mucli  as  30  feet  from  the  edge  of  the  field  inwards. 

"The  colour  varied  considerably,  brown,  green  and  a  sort  of  yellow  all  being  found 
The  shape  was  the  same,  soft  and  smooth  skinned. 

"  In  most  villages  the  pest  was  looked  on  as  quite  a  new  one,  but  in  one  or  two 
places  it  was  said  to  have  occurred  about  three  years  ago.  The  natives  were  not  aware 
that  the  caterpillar  eventually  became  a  moth.  They  said  the  caterpillar  could  not 
exist  in  moist  ground  and  were  confident  that  rain  would  stop  the  plague.  They 
firmly  believe  that  the  rain  which  actually  fell  heavily  (at  the  beginning  of  January) 
killed  off  the  caterpillars,  and  the  sight  of  the  empty  pupa  cases  does  not  persuade 
them  that  the  insect  has  flown.  The  pupa  cases  are  found  at  the  edge  of  th*  growing 
wheat,  where  the  caterpillars  were  last  at  work,  embedded  a  couple  of  inches  or  so  in 
the  soil.     The  cases  are  of  a  transparent  brown " 

Preserved  specimens  of  what  appeared  to  be  the  same  species  of 
caterpillar  were  subsequently  forwarded  by  Mr.  J.  S.  Gamble,  Conser- 
vator of  Forests,  Dehra  Dun,  who  had  found  the  wheat  fields  in  the 
Upper  Valley  of  the  Tons  badly  attacked  by  it.  The  caterpillars  were 
noticed  to  feed  upon  the  young  unripe  ears,  and  the  villagers  complained 
much  of  the  pest,  but  the  inaccessibility  of  the  locality  rendered  the 
forwarding  of  living  specimens  impracticable. 

As  in  most  species  of  Noctues,  the  caterpillars  possessed  few  dis- 
tinguishing characters,  but,  so  far  as  could  be  made  out  from  comparison 
of  specimens  preserved  in  the  Museum,  they  would  seem  to  be  identical 
with  what  were  forwarded  to  the  Museum  from  Tipperah,  Bengal,  in 
November  1888  under  the  Native  name  leda  poka,  also  with  specimens 
forwarded  about  the  same  date  as  attacking  Horra  (Indian  Millet)  in  the 
Madras  Presidency.  In  the  absence,  however,  of  the  adult  specimens 
these  identifications  must  necessarily  be  somewhat  uncertain. 


Pupne,  said  to  belong  to  the  notorious  Leda  foha  caterpillar  which 
attacks  paddy,  were  forwarded  to  the  Museum  in 
e  a  po  a  msec  s.  jTgi^i.Qary  1894  from  Backerganj,  at  the  instance 
of  the  Director  of  Land  Records  and  Agriculture,  Bengal.  They  arrived 
on  22nd  February  and  it  was  found  that  three  specimens  belonging  to 
two  species  of  Noctues  moths  of  the  genus  Leucauia,  as  determined  in 
the  Museum  collection,  had  emerged  on  the  journey.  One  of  these 
belongs  to  the  species  Leucania  extratiia,  Guen.,  already  recorded  in  these 
Notes  in  connection  with  injury  to  paddy.  The  second  species  is  not 
unlike  Leucania  extrama  in  general  outline,  but  differs  markedly  in  its 
considerably  smaller  size,  its  white  hind  wings  and  in  the  peculiar  strip- 
ed marking  on  the  front  wings.  It  is  at  present  unnamed  in  the  Museum 
collection. 


r 
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Caterpillars  identical  with  thefpedeii  nfttted  to  in  pmriom  nomber* 
oE  these  Notet  as  the  "  Sorghum  borer  "  (Diatraea 
Oujifol)".  '  "'  "'  *P)  ^^^^^  forwarded  to  the  MuBcum  in  Deotmber 
1H93  throu<jh  the  Deputy  Commiwioner  of  the 
Gurgnon  District,  Punjab,  with  the  information  that  the  insect  had  done 
a  good  deal  of  damage  to  Sorghum  (jowar)  during  the  autumn  in  cert*in 
cirolt'8  of  the  district.  The  following  is  taken  from  the  note  accompany- 
ing the  specimen  :— 

"  Tlio  spocios  appoani  to  bo  idontienl  with  that  which  forms  tb«  subject  of  not« 
No.  3,  Series  No.  I  o£  vol.  I  of  the  Indian  Mnscum  NoteA,  or  closely  allied  to  tbsi.  I 
r(>|;ret  that  I  haro  been  nnablo  so  far  to  obtain  any  Rpecimens  of  the  extra^larval  utagc 
of  Diix  pest,  but  will  ondcavotir  to  sooitro  the  ohrysatis  or  possibly  the  imago. 

"With  re^^ard  to  the  life  history  of  this  insect,  I  would  add,  as  regards  local 
observations,  the  following  notes  which  I  have  personally  verified,  »i«.  :— 

(a)  The  grub  normally  if  not  invariably  enters  the  top  joint  of  the  millet  stalks 
jast  above  that  loaf  which  oonstituteti  a  spathe  for  the  developing  infloresoenoo.  In 
other  words  the  plant  is  attacked  when  the  flowering  shoots  are  between  bnd  and 
blossoms  and  the  head  of  grain  is  consequently  more  or  less  arrested. 

{h)  The  larva  feeds  upon  tho  mediillary  portion  of  the  stalk  ;  its  proper  food  being 
evidently  the  sugary  sap  which  ascends  within  the  stem  of  this  saccharrid.  millct«  just 
before  flowering.  The  tunnelled  portion  of  the  infested  stalk  contains  a  fluffy 
substance  which  is  probably  composed  of  the  rejected  fibre.  This  and  the  interior 
surface  of  the  tunnel  in  almost  every  stalk  examined  were  found  to  be  strongly  tinged 
with  rod  purple  colouring  matter  which  looks  as  if  it  might  be  derived  from  the 
action  of  tho  larval  juices  upon  matter  taken  up  from  the  substance  of  the  plant  and 
sobsequently  dejected.  There  is  a  normal  tendency,  however,  in  the  upper  joints 
espeoially  of  the  jowar  stalks,  to  take  on  this  tinge,  and  it  is  very  possible  that  the 
tinge  which  is  conspicuous  and  characteristic  of  the  infested  stalks  internally  may  be 
due  to  the  admission  of  air  as  the  larva  buiTows,  and  the  effect  of  this  upon  the  acids 
of  tho  eroded  vegetable  tissues.  Whatever  may  be  the  cause,  the  appearances  are 
characteristic  and  unmistnkeable. 

(c)  Tho  pest  attacks  those  local  varieties  of  the  bush  millet  which  are  most  rich 
in  sacchiirine  elements;  particularly  what  is  known  as  the  "  green  "  millet  (roli  jowari) 
from  the  midrib  of  the  leaves  being  of  the  same  colour  as  the  blade  or  slightly 
glareous. 

"This  pest  has  no  specific  local  vernacular  name.  It  is  known  by  the  generic  appel- 
lation of  "  Bhaonri  *'  and  "  Gindar  "  indifferently.  Tho  former  is  a  misnomer  based  on 
a  theory  of  the  farmers  that  the  larvas  aro  deposited  by  flying  insects  of  the  oook- 
ohafors' typo  (Bhnonri).  The  latter  is  of  course  the  general  name  for  all  sorts  of 
gnibs  and  caterpillarB." 


Writing  from  Baroda  in  July   1892,  Mr.  T.  H.  Middleton    refers  to 
the  great   damage  done  to   caoe  in    Gujarat  in  the 
Ou>rar*°*   ^"*   '"       preceding  season  as  in  every  dry  year.     He  recom- 
mends cutting  off  the   affected  stalks  as'  duae  U> 
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the  ground  as  possible  and  then  destroying  them.  "  If  this  were  done/' 
he  adds,  '*  as  soon  as  the  pest  appeared,  I  think  the  damage  done  in  any 
season  would  be  materially  lessened,  for  it  is  successive  crops  of  larvae 
rather  than  numbers  at  one  attack  that  are  to  be  dreaded.  The  two 
moths  I  kept  in  captivity  appeared  to  be  very  sluggish,  and  incapable  of 
travelling  any  distance.  If  they  really  are  so,  in  districts  where  much 
cane  is  not  grown,  attacks  from  without  would  be  uncommon  and  care 
on  the  part  of  the  individual  cultivator  should  do  much.^' 


In  August  1893  damage  was  again  occasioned  in  the  teak  forests  of 
Berar  by  caterpillars.  The  species  most  nu- 
merously represented  in  a  somewhat  hetero- 
geneous set  of  caterpillars  forwarded  to  the  Museum  through  the  Forest 
Department  from  Ellichpur,  was  Hi/hlcea  puera,  Cramer,  which  would 
seem  to  be  a  serious  defoliator  of  teak.  The  caterpillars  were  first 
noticed  on  7th  June  or  nearly  a  month  earlier  than  in  the  preceding  year. 
They  attacked  the  young  leaves  which  were  then  just  beginning  to 
appear,  but  the  extent  of  the  damage  does  not  seem  to  have  beei» 
recorded. 


A  moth  reared  from   a  caterpillar  found  boring  into  brinjal  fruit  in 

Haroda  was   forwarded   to   the   Museum   by 

Leucinodesorhonalis.an.n.      ^j^    ,^.    ^     Middleton  in  January  1898.     It 

proved  to  belong  to  the  species  Leucinodes  orhonalis,  Guen.,  which  has 
previously  been  recorded  in  a  similar  connection  in  Bengal,  see  these 
Notes,  Vol.  Ill,  p.  99.  Together  with  the  moth  Mr.  Middleton  for- 
warded a  small  Ichneumonid  parasite  which  had  emerged  from  the  pupa 
of  the  same  species.  Jt  proved  to  be  unnamed  in  the  Museum  collec- 
liou. 


In  July  1893  specimens  were  forwarded  through  the  Director  of  the 
Imperial  Forest  School,  Dehra  Dun,  of  in- 
Sai  caterpillars.  ^^^^^  reported  to  have  attacked  s^l   forest  in 

the  Pilibhit  J)ivision.  According  to  a  report  furnished  by  the  local 
forest  officer  the  caterpillars  were  first  noticed  in  the  end  of  April  over 
an  area  which  had  been  recently  burnt.  Later  on  they  spread  through- 
out  the  entire  area  of  the  Pilibhit  forests  and  stripped  a  large  number  of 
trees  of  their  entire  foliage.  They  seemed  to  be  almost  entirely  con- 
lined  to  sal  trees. 

Amongst  a  somewhat  miscellaneous  set  of  insects  forwarded  to  the 
Museum  were  found  numerous  Noetuid  like  caterpillars  which  aie  likely 
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to  have  been  responsible  for  moit  of  the  injury.    The  material,  however, 
^ae  insuillcient  for  the  idenlification  of  the  tpecief. 


Two  seta  of  caterpillars  of  this  destructive  species  were  forwarded  in 

October   1H93' through  the   Director  of  the 

Palygadama$tetaH*,yfa.\Vvt.     Imperial    Forest  School,     Dehro,   from    the 

Ellichpur  Division,  Berar.  From  the  local 
report  forwarded  it  eeems  that  the  insect  hne  been  noticed  as  attacking 
teak  in  Flliciipur  Division  for  the  last  three  years.  It  appears  in  Sep- 
tember an'l  October  and  is  specially  severe  in  pure  teak  forest.  The 
forest  ranger  in  charge  of  fellings  Shembadole  writes:— 

"There  irns  a  very  severe  attack  1s)>t  year.  This  year  the  caterpillars  app<>are(l  in 
lets  numbers  either  owing  to  heavy  nins  after  the  eggs  were  laid  or  to  the  hailitorm 
while  the  caterpillars  were  anderguing  their  third  or  pupal  stage  last  year." 

Caterpillars  reared  by  the  same  oflicer  are  reported  to  have  trans- 
formed into  pupae  in  the  early  part  of  October,  the  larval  stage  lasting 
for  about  a  fortnight. 


In  May  1893  specimens  of  a  minute  grain  moth  were  forwarded  bj 

the  Director  of  Land  Records  and  Agricul- 
Oelechia  cerealella,  Oliv.         ,  t    u  -i-u  *i      •   e  a-       xl    i.  it. 

ture,  Liahore,  with  the  information  that  they 

had  emc  ged  from    lice  of   the  preeediug  autumn  crop.     The  pupa   was 

noticed  to  be   formed   within  the  grain.     The  insect  proved  to  be  indis- 

tinguitihuble  from  specimens  in  the  Museum  collection,  which   had    been 

reared   from   soft  wliite  wheat  received  from  the  North-West  Provinces. 

On  com}>arison  with  the  authenticated  specimens  of   the  species  Qeleehia 

{Sitoiroga)  cerealelca,  Oliv.,  reared  from  maize  grown  in  Kulu  (see  these 

Notes,  Vol.  II,  p.  4.),  it  was  found  to  be  very  considerably  smaller  but 

not  otherwise  distinguishable,  and  Mr.   J.  H.   Durrant,  to  whom  the 

insect  has  since  been  submitted,  confirms  the  supposition  that  the  two 

forms  are  not  speoiiically  distinct. 

It  may  be  concluded  that  the  species  Qeleehia  {Sitotroga)   cerealeila, 

Oliv.,  attacks  alike  stored  wheat,  rice  and  maize  in  this  country.    And  aa 

it  is   able  to   exist  in  Lahore  in  May  it  follows  that  the  temperature  of 

104°   F.    uhioh   has   been  claimed  by    some  investigators  as  sufficient, 

when  continued  for  two  days,  to  destroy  it,  can  scarcely  be  eftectoal 

under  all  circumstances. 


Caterpillars  of  this  Pyralid  were  received  in  July  1893  through  Mr. 

..      ...         ..    r<  R.  Chapman  with  the  infornrntion   that  ther 

Ifausino4  nepUt,  Cramer.        ,     j  ,  ,  ,  . 

had  been  brought  to    him  as    attacking  the 
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Belphul  {Jasminum  sambac,  Ait.)  in  the  neighbourhood  of  Calcutta.   The 
moth  emerged  on  27th  July. 


The  figure  shows  the  moth  and  its  clirysalis  both  natural  size. 


This  destructive  clothes  moth  has  been  reared  in  the  Museum  from 
the  woollen  lining  of  a  saddle.     Its  identity 
with  the  European  form  has  been  ascertained 
through  the  kindness  of  Mr.  J.  Durrant,  who  has  examined  the  specimens 


Tinea  tapetzella,  Linn. 


in  England.     The  woodcut  shows  the  moth  and  its  pupa  the  natural  size 
being  indicated  by  hair  lines. 


Magiria  rohusta,  Moore. 


In  June  1893  a  mass  of  matted  silk  containing  numerous  cocoons 
was  received  through  the  Provincial  Museum, 
Luekuow,  from  the  Principal,  Thomason 
College,  Roorkee,  who  wrote  that  every  toon  tree  in  tbe  station  was 
covered  with  it  from  base  to  top.  The  insect  was  reared  in  the  Museum 
and  proved  to  be  the  common  toon  borer  Magiria  rolusta^  Moore,  which 
is  figured  in  these  Notes,  Vol.  I,  Plate  III.  The  caterpillar  of  this  species 
tunnels  the  terminal  shoots  of  toon  trees  and  in  this  way  does  a  very 
large  amount  of  damage.  It  habitually  spins  a  cocoon,  but  the  formation 
of  a  regular  web  would  seem  to  be  unusual. 


i 
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Id  Aoguat  1892  speoimens  were  forwarded  to  the  lloMom  by  th« 

Paddy  .uik  bo«=r.  Manager  of  the  Hutwa  Kaj,  Soran,  through 

the  Diiootor  of  Laiul  Kecordsand  Agriculture, 
Bengal,  of  a  caterpillar  known  locally  as  ckhupta  which  had  proved 
injurious  to  paddy.  The  fcpecimens  arrived  iu  too  ppor  a  state  of 
preservation  for  precise  determination,  but  they  were  either  idouticml 
with,  or  very  closely  allied  to,],the  paddy  stalk  borer  (  Ckilo  »p. )  referred 
to  in  these  Note»,  Vol.  II,  p.  19. 

Sioailar  specimens  were  forwarded  about  the  same  date,  by  the 
Acting  Deputy  Superintendent,  Konkan  Revenue  Survey,  through 
the  Director  of  Land  Records  and  Agriculture,  Bombay.  In  this  cose  the 
insect  was  said  to  have  appeared  in  the  month  of  July  and  to  have  been 
specially  injurious  iu  the  neighbourhood  of  the  coast. 

In  September  1693  similar  specimens  were  forwarded  by  the  Director 
of  Land  Records  and  Agriculture,  Bengal,  from  the  Orissa  Division  with 
the  information  that  they  were  known  as  Gundira  and  had  been  causing 
damage  to  the  standing  paddy  crops  in  the  Tributary  State  of  Killa 
Nursinghpur. 

In  the  early  part  of  October  1893  again,  similar  stem  borers  were 
•forwarded  through  the  same  channel  from  the  Dacca  District.  In  this 
case  the  insect  was  said  to  have  been  damaging  the  Avuin  crops  in  parts 
of  the  Munshigunj  sub-division  where  some  three  or  four  hundred 
bighas  of  land  were  affected. 

To  enable  the  imago  to  be  reared  for  specific  identification  a  good  large 
supply  of  affected  puddy  stalks  should  be  carefully  cut  and  forwarded 
to  the  Indian  Museum  by  mail  direct  so  that  the  iusect  may  arrive 
alive. 


Boarmia  sp. 


Moths  reared  from  caterpillars  found  feeding  upon  Teak  and 
Eucalyptus  trees  iu  Dehra  Dun  were  furnish- 
ed by  the  Director  of  the  Imperial  Forest 
School  in  October  1892.  One  of  the  specimens  was  found  to  be  identical 
with  a  moth  in  the  Indian  Museum  collection  determined  by  Colonel 
Swinhco  as  Boarmia  trispinaria,  Walker.  It  may  be  noticed  that  the 
series  presented  so  large  a  range  of  individual  variation  as  to  iuclude 
forms  hitherto  looked  upon  as  distinct  species  in  the  same  geuus.  These 
will  no  doubt  eventually  have  to  be  brought  together  as  varieties  of 
some  central  type. 


Pi 
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In  September  1893  some  Lepidopterous  larvae  were  forwarded  by 
the  Assistant  Director  of  Land  Records  and 
Cotton  caterpiUars.  Agriculture,  Cawnpore,  with  the  information 

that  they  had  proved  very  destructive  to  Egyptian  cotton  on  the  Experi- 
mental Farm.  It  appears  that  the  insect  attacked  the  leaves  causing 
them  to  curl  and  dry  up,  the  result  being  that  the  plants  entirely 
refused  to  flower.  The  specimens  proved  insufficient  for  precise  deter- 
mination but  are  likely  to  have  belonged  to  the  group  Noetues. 


Noctues  caterpillars  insufficient  for  precise  identification,  but  likely 

to  have  the  habits  of  cut  worms  were  for- 

Mustard  caterpillars.  ^,^^.^^^    ^^   ^^^   Museum    in    March    1893 

through  the  office  of  the  Director  of  Land  Records  and  Agriculture, 
Bengal,  with  the  information  that  they  had  proved  injurious  to  mustard 
plants  in  Berhampore.     No  further  particulars  could  be  obtained. 


In  November  1893  caterpillars  were  forwarded  by  the  Director  of 

Land  Records  and  Agriculture,  Assam,  with 

Paddy  caterpillars  in  Assam.      ^^^  information  that  they  had  been  reported ' 

as  having  done  considerable  damage  to  the  paddy  crop  in  the  Kamrup 
district.  The  specimens  proved  to  be  Lepidopterous  larvae  probably 
belonging  to  the  group  Noetues,  but  the  material  was  insufficient  for 
precise  identification. 


Cones  o£  Deodar   {Cedrits   Beodara)  attacked  by  caterpillars  were 

forwarded     through     the    Imperial    Forest 

School,   Debra,  from  the  Kulu  division,  in 

July   1892.     The  material  proved  insufficient  for  specific  identification, 

but  the  insect  is  likely  to  be  one  of  the  Microlepidoptera. 


In   connection   with   injury   to   potato  plants  from  cut  worms    a 

chrysalis  was  forwarded  to  the  Museum  in 
Potato  cut  worm.  ^^^    ^^^^^    ^^^^    ^^    ^^^^    ^^    ^^^^    ^^    ^ 

Mukharji  from  Berhampore.  The  specimen  arrived  on  the  19th  Feb- 
ruary. The  moth  emerged  eight  days  afterwards  and  was  found  to 
belong  to  the  species  Prodenia  littoralis,  Boied.,  which  has  previously 
been  reported  in  connection  with  injury  to  mulberry  buehes  in  Balaeore. 
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In  December  1892  oaterpillarB  were  forwarded  to  the  Maeeam   from 
the    Superintendent,     Government    Farmf, 
^        *  Nagpur,  with  the  information  that  they  haJ 

to  a  large  extent  spoilt  the  rafliower  crop.  The  specimena  were  inauffi- 
cient  fur  the  precise  determination  of  the  speciea  but  are  likely  to  be  tb« 
larvsB  of  one  of  the  Noctues  moths  related  to,  but  distinct  from  th« 
species  Ileliothis  artnigera,  HUbn. 


TenthredinidcB    larvro   were   forwarded   in    January    1893    by    Mr. 
Cabbage    Tenthrediuid    in     T.   H.  Middleton  with  the  information   that 
I^oda.  tbey  do  great  damage  to  cabbage  seedlingt 

and  other  Cruciferse  cultivated  in  Baroda.  The  insects  arrived  alive 
but  the  attempt  that  was  made  to  rear  them  upon  cabbage  leaves  in 
Calcutta  proved  unsuccessful,  so  the  identity  of  the  species  could  not  b« 
ascertained. 


The  account  given  in  these  Notes,  Vol.  Ill,  pp.  77  to  86,  of  the  locust 
Acridiutn  peregrinutn,  invasion  of  1889 — 92  brings  the  history  of  the 
^'''^*  locust  Acridium  peregrinutn   in    India   up  to  the 

early  spring  uf  1892.  Since  then  the  insect  has  been  present  in  small 
numbers  but  no  appreciable  damage  teems  to  have  been  occasioned  by  it. 
The  following  is  the  information  which  has  reached  the  Indian  Museum. 
In  a  report,  forwarded  by  the  Director  of  Land  Records  and  Agri- 
culture, Bombay,  from  the  Upper  Sind  Frontier  District  the  presence  of 
locusts  is  recorded  on  the  26th  May  1892  in  the  Shahdadpur  Taluka. 
The  specimens  which  accompanied  the  report  were  adults  of  the  species 
Jcrid turn  peregrinutn,    Oliv.,  in  poor  preservation. 

Similar  specimens  were  forwarded  in  November  1892  by  the  Deputy 
Commissioner,  Shahpur,  with  the  information  that  they  had  appeared  in 
the  September  previous. 

The  following  is  a  report,  dated  6tb  October  1892,  by  the  Deputy 
Collector,  Upper  Sind  Frontier,  forwarded  by  the  Director  of  Land 
Records  and  Agriculture,  Bombay.  It  was  accompanied  by  adall 
specimens  in  poor  preservation  of  the  species  Acridium  peregrinumf 
Oliv.  :- . 

"  I  bave  the  honor  to  snbmit  herewith  report  No.  A.,  dated  the  6th  instant,  to- 
gether with  specimens  cf  locusts  euclosed  in  a  bottle  received  from  the  Mokhliarkar  of 
Kaslimor. 

"  It  would  appear  from  the  report  that  a  large  swarm  of  Ioeu»t«  h«*  appearad  in  tba 
North-Western  part  of  Taluka  Kashmor  is  doing  damage  to  the  Khirif  crops  in  Dab** 
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labri,  Dambki,  Alamabad,  CLil-EahamatabacI  and  Jagirabad.  From  report  No.  26651, 
dated  the  2nd  instant,  sent  by  the  MnUbtiarUar  of  Thul  direct  to  yonr  office,  also,  it 
appears  that  a  small  swarm  of  locusts  appeared  in  his  taluka,  on  the  1st  instant,  and 
did  some  damage  to  the  crops  on  the  northern  side  of  the  Desert  Canal  for  about  two 
hours  and  then  went  away  into  the  Kelat  territory." 

Further  specimens  of  the  same  species  were  forwarded  to  the  Museum 
in  October  1892  by  the  Deputy  Commissioner  of  Rawalpindi  who 
referred  to  them  in  his  letter,  dated  22nd  October  1892,  as  having  "  now  " 
visited  the  district. 

The  next  reference  to  the  insect  was  in  the  form  of  specimens  for- 
warded to  the  Museum  from  an  Amballa  Tabsildar  with  the  information 
that  they  had  passed  through  five  or  six  villages  in  that  neighbourhood 
on  the  24th  November  1892  but  had  done  no  damage.  Similar  speci- 
mens were  also  forwarded  by  the  Deputy  Commissioner  of  Amballa  on 
the  12th  January  1893. 

From  Jhang  also  specimens  were  forwarded  by  the  Deputy  Com- 
missioner on  the  23rd  January  1893  with  the  information  that  they  had 
*'  been  lately  visiting  Tahsil  Shorkot  in  this  district.''' 

Specimens  have  also  been  forwarded  to  the  Museum  by  the  Deputy 
Commissioner,  Amritsar  (forwarding  letter  dated  19th  October  1892),  by 
the  Deputy  Commissioner,  Dera  Ghazi  Khan  (forwarding  letter  dated  2nd 
November  1892),  by  the  Deputy  Commissioner,  Gurgaon  (forwarding 
letter  dated  28th  November  1892),  and  by  the  Director  of  Land  Records 
and  Agriculture,  Punjab,  from  the  Dera  Ismail  Khan  district  (forward- 
ing letter  dated  26th  June  1893).  In  these  cases,  however,  the  dates 
of  appearance  have  not  been  furnished. 


In  the  autumn  of  1892  the  Acridid  Hieroglfphusfiircifer,  Sauss.,  as 

Hierofflwhus  furci'     determined  in  the  Indian  Museum  collection,  was 

fer,  Sauss.  prevalent  in   both  the  Bombay,  Deccan  and  in  the 

Madras  Presidency,     It  seems  to  have  occasioned  a  good  deal  of  damage 

of  a  local  nature  to  crops. 

In  the  Poena  district  the  insect  was  first  noticed  on  the  23rd  August 
about  which  time  the  larvse  are  said  to  have  hatched  out  from  eggs 
laid  in  the  fields.  The  damage  to  Jowari  in  one  village  is  reported  to 
have  been  considerable,  but  information  has  not  been  received  as  to  tbe 
extent  of  the  area  affected.  Tbe  only  measure  attempted  for  dealing 
with  the  pest  seems  to  have  been  that  of  catching  and  killing  the  insects 
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by  hand.  The  identity  of  the  speoies  i«m  ascertained  from  •peotmena 
forwarded  to  the  Indian  Musctira  in  September  1892  through  the  Director 
of  Land  Records  and  Agriculture,  Bombay. 

In  Belgaiim  district  the  insect  appears  to  have  attacked  paddjr.  Itf 
identity  was  ascertained  from  specimens  forwarded  in  October  1892 
throu<,'h  the  Director  of  Land  Records  and  Agriculture,  Bombay.  The 
foll«)winp:  is  an  extract  from  a  report,  dated  3l8t  October  1892,  furnished 
by  the  Collector  of  Beljjaum  : — 

"  An  account  of  tlieir  production  ifl  Rivon  thus  as  wtntpd  by  villagiTS.  As  soon  •• 
rice  crops  are  cut,  the  insects  racli  lay  in  the  cracks  of  the  field  six  or  seren  eggs  at  a 
time  resembling  in  shape  the  seeds  of  encumber  and  then  die.  They  breed  only  once  a 
yenr.  About  six  months  afterwords,  each  egg  hatches  out  about  40  or  60  young  about 
the  size  of  poppy  seeds. 

"  Owinp  to  such  a  rapid  production  the  number  of  these  insects  is  increasing  erery 
year,  and  crops  are  becoming  affected  to  a  certain  extent.  The  ryots  are  unable  to 
suggest  any  remedy." 

In  the  Kurnool  district  the  insects  were  reported  as  '*  locusts  "in 
August  1S92.  The  identity  of  the  species  was  ascertained  from  larvae 
forwarded  through  the  Central  Museum,  Madras.  The  following  is  an 
extract  from  a  report,  dated  8th  September,  by  the  Collector  of  Kurnool 
furnished  by  the  Board  of  Revenue,  Madras  : — 

"  I  have  the  honor  to  state  that  the  Tahsildar  of  Markapur  reports  that  a  awarm 
of  locusts  appeared  in  the  week  ending  20th  ultimo,  in  the  fields  of  Satakodu  and  its 
hamlet  Akkni)alem  in  the  Mnrkapur  Taluk  and  ate  away  the  leaves  of  Jonna,  Korra 
and  Sajja  crops  over  an  extent  of  about  60  or  70  acres,  that  no  damage  haa  resulted, 
and  that  the  subsequent  rains  must  have  mostly  destroyed  the  insects." 

Writing  on  the  20th  October  the  Collector  added  that  the  plants  had 
recovered  and  that  no  trace  of  the  attack  was  visible. 

In  the  Chingleput  district,  as  appears  from  reports  forwarded  by 
the  Board  of  Revenue,  Madras,  the  Sub-('ollector  reported  the  destruction 
by  locusts  of  some  four  hundred  acres  of  crops.  This  occurred  in  the 
early  part  of  October  1892.  From  the  description  given  of  the  gradual 
growth  of  the  insects  from  the  time  when  they  were  "very  small  in  size 
like  flies  "  it  would  seem  that  they  had  developed  from  eggs  laid  upon  the 
spot.  Subsequent  reports  were  afterwards  forwarded  from  other  parts 
of  the  district  showing  that  the  insects  were  somewhat  widely  prevalent 
though  no  very  striking  damage  was  brought  to  light.  The  identity  of 
the  species  was  ascertained  from  specimens  forwarded  to  the  Central 
Museum,  Madras,  which  were  found  to  comprise  both  larvs  and  adults 
of  the  Acridid. 
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In   December   189.S  specimenfii  were  forwarded  by  tbe    Director  of 
(Edalus  marmoratus,  Liun.      ^^"^  Records  and   Agriculture,  Bombay,  of 

an  itiBect  reported  to   have  done  injury   to 
young  bajri  {Pennesefum  ti/^hoideum)  crops  in  the  Nasik  district.     The 


insects  proved  to  belong  to  the   species  (Etfalus  marmoratus,  Linn.,  as 
determined  in  the  Indian  Museum  collection. 


Specimens  of  the  Acridid  Poecilocera  pida,  Fabr.,  as  determined  in 
the  Indian  Museum  collection,  were  forward- 
ed in  July  1893  by  the  Deputy  Commission- 
er  of    Shahpur.     According   to   the  report  furnished,    the  insect  was 


Fcecilocera  picta,  Fabr. 


sluggish    and   non-migratory :  it   was    found    only    on    the   Akk  plant 
{Caloirepis  procera)  vi\Ac\\  \h.e  m\gx2iiovy  locust  rarely  touches;    in  life 
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its  coloni'S  were  brilliant  blue,  ^rcen  and  yellow.  Similar  fp«oiment  were 
forwarded  in  the  same  month  by  the  Director  of  Land  Record*  and 
Agriculture,  Bombay,  from  the  Assistant  Political  Agent,  Sorath  Prmnt. 
The  insect  has  previously  been  sent  to  the  Indian  Museum  ••  injuring 
youn<;  crops  in  Kathiawar  but  little  is  known  about  it.  The  woodcut 
shows  the  iuseot  natural  size. 


In   October  1893  specimens  of  the  Acridid   Oxya  velor,  Burm.,  as 

^  ,      V  determined  in   the    Indian   Museum  collec- 

Otj/a  vtlox,  Burm.  tx  /^  • 

tion,  were  forwarded  by  the  Deputy  Commu* 

sioner,  Pe.<ihawar,  with  the  information  that  the  insect  had  been  prera- 

lent  both   in  the   Peshawar    District  and  also  in    the    neighbouring^  hill 

tracts.    It  was  reported  as  having  done  extensive  damage  to  crops,  and 

especially  to  young  cotton  and  maize  as  they  appeared  above  the  ground. 


Specimens  of  insects  reported  as  locusts  iu    the    Dera  Ismail    Khan 
„  .      ,       ,.    m.      I      District.  Punjab,  were  forwarded  in  October 

1892  by  the  Deputy  Commissioner.  They 
proved  to  belong  to  the  species  Epacromia  dorsalit,  Thunb.,  as  determined 
in  the  Indian  Museum  collection.  The  species  has  previously  been 
reported  as  attacking  crops  both  in  the  Upper  Sind  Frontier  District  and 
iu  Ganjam^so  no  doubt  occurs  throughout  India. 


The  fi<'ure  shows  the  insect  natural  sice. 
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la   July   1892   some   damage   from    Acrididae  was  reported  in   the 

.    .,.,     .    _.         ,,.  Tinnevelli   district.       In    a    report     received 

Acndidse  in  Tmnevelli.  i    x i.     t>       j     £    -d  -ks   sx         xt. 

through  the  iioard  or    Kevenue,  Madras,  the 

Collector  of  Tinnevelli  writes  :— 

"  I  have  the  honor  to  forward  a  bottle  received  from  the  Tahsildar  of  Serivilli- 

putnr    containing   specimens  of  a   species  of  grasshopper.     He  reports  that   these 

insects  have  appeared  in  certain   villages  of  his  taluk,   where   in  several  places  they 

have  been  found  to  injure  the  young  ragi  crops.     The  damage  is  as  yet  but  slight." 

Specimens  were  afterwards  received  through  the  Government  Cen- 
tral Museum,  Madras.  They  were  found  to  comprise  the  following 
species,  as  determined  in  the  Indian  Museum  collection : — 

(a)  Acridium  aruginosiim,  Burm.,  thirteen  specimens. 

(b)  Crotogonus  trachi/pterus,  Blanch,,  three  specimens. 

(c)  (Edalus  marmoratus,  Linn.,  two  specimens. 
{d)   Catantops  indicus,  Sauss.,  two  specimens. 

According  to  a  subsequent  report  by  the  Collector,  furnished  by  the 
Board  of  Revenue,  Madras,  the  insects  made  their  first  appearance  about 
the  20th  May,  and  a  week  later  were  found  in  twelve  villages.  They 
disappeared  before  the  end  of  July.  Writing  on  the  2nd  July  the 
Collector  observes : — "  They  occur  as  ova,  wingless  larvae  and  fully 
developed  insects.  The  damage  to  the  crops  is  said  to  be  as  yet  but 
slight,  but  cannot,  the  tahsildar  reports,  be  estimated  before  the 
harvest.'' 

The  specimens  furnished  through  the  Madras  Museum  in  connection 
with  this  report  comprised  the  following  species  as  determined  in  the 
Indian  Museum  collection  : — 

(a)    (Edalus  marmoratus,  Linn.,  eighteen  adults. 

\b)   Oxya  velox,  Burm.,  fifteen  adult?. 

(c)   Pachytylus  cinerascens,  Fab.,  one  adult. 

{d)  Crotogonus  trachjpterus,  Blanch.,  one  adult. 

(e)   Tryxalis  turr'da,  Linn.,  twenty-seven  specimens  including 
both  adults  and  larvae. 
Under  these   circumstances  it  would  appear  that  the   damage    was 
due   rather  to  multiplication  of  numerous   local  forms  than  to    special 
incursion  by  migratory  locusts. 


Injury   from    Acrididae    was   reported   in   the    Madura   District   in 

.    .,.,     .    ,-  ,  Auffust  1^92.     The   following  is  an   extract 

Acrididae  m  Madura.  p,,  ,  .^  y  •     ,  e  ^ 

trom  a  local  report  upon  the  sub3ect  lorward- 

ed  by  the  Collector  of  Madura,  and  dated  26th  August  1892. 
It  has  been  furnished  by  the  Board  of  Revenue,  Madras  : — 
"The    Deputy   Collector,     Madura    Division,  reports  that   locusts   appeared    in 

several  villages  in  his   division  and  have  already  committed  mischief   to  ragi  and 
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onmbre  crops  sown,  though  th«  naino  would  b«  «ppreekbl«  if  Umj  hMTMM  in  nanbcrt 
and  continue.  In  Iminian^alum  Taluk,  the  loeofts  th»t  appMrtd  art  said  to  b* 
ordinary  oncR,  aboot  an  inch  in  length  and  to  have  aprong  up  all  at  ones  in  awnrmfl 
in  aoine  of  the  villat^PH  and  commenced  to  dama^i^e  the  eropa  bj  deTonriog  Um  tMdtr 
green  leaves.  They  (tradaally  disappeared  with  subMqaent  rain  and  wind  Md  no 
material  damage  ban  boon  done  to  the  orops.  From  the  report  of  lh«  Dcpoty  Col> 
lector,  Meluri  it  nppcnrs  that  the  locusts  had  hidden  themtelve*  in  the  •leflaor( 
ings  ill  the  fioldn,  during  tho  late  rain  nnd  wind,  and  to  have  re^appeared 
and  tliiit  the  crops  damaged  by  thcin  have  survived  after  their  gradaal  dianppewnnct. 
In  Pemjakulam  Taluk  the  locusts  are  reported  to  have  appeared  in  aome  rillagM  and 
damaged  oholum  aud  ragi  crops  on  dry  lands  and  to  be  gradually  disappearing.  In 
Manamadura  Taluk  of  tho  Sivagunga  Zcmindari,  the  insects  are  said  to  havedentroy* 
ed  about  160  (illegible  P)  of  land  cultivated  with  ragi  orops  and  to  have  disappeared  witb 
the  rains.  One  particular  feature  is,  that  theRO  loousts  do  not  commit  any  damag* 
to  the  rropn  that  have  onco  escaped  their  attack.  The  iniiects  have  not  appeared  in 
any  other  parts  of  the  district.  These  locu«t8  are  probably  only  graaaboppen  ;  they 
rise  under  your  horse's  feet  by  hundreds  in  grass  of  tank  beds." 

The  first  set  of  specimens,  forwarded  through  the  Central  Mnseam, 
Mf dras,  in  Septpmber  from  the  Madura  District,  in  connection  with  the 
above,  comprised  only  larva)  in  poor  preservation  of  a  species  of  Acridido 
thought  to  belong  to  tl>e  genus  Epacromia,  Subsequent  consignment 
comprised  the  following  as  determined  in  the  Indian  Museum  collection, 
li'rora  the  Periakulara  Taluk,  Madura  District : — 

(fl)   Acrida  iurrita,  Linn.,  large  variety,  thirty  specimens. 

{b)  Acrida  tnrrita,  Linn.,  small  variety,  ten  specimens. 

(c)   Oxya  velox,  Burm.,  twenty-three  specimens. 

{d)   Atractomorpha  crcnulata,  Fabr.,  fourteen  specimens. 

(tf)   £uprepocnefni»,  tp.,  thirteen  specimens. 

(/")   Epacromia  ?  fricoloripes,  Burm.,  five  specimens. 

(ff)  Pachyti/lus  cinerascens,  Fabr,,  two  specimens. 

{h)  Catantops  indicus,  Sauss.,  two  specimens. 

{k)   Acridium  ariiginosum,  Burm.,  one  specimen. 
From  the  Tirumungalum  Taluk,  Madura  District : — 

{a)   Crotogontis  traciypterui,  Blanch.,  one  hundred  and  six  spe- 
cimens. 

(i)   (Edalus  marmoratus,  Linn.,  four  specimens. 

(c)   Catantops  indicus,  Sauss.,  four  specimens. 


In  August  1893  the  following  Acridida?  were  forwarded  from  kirkee, 
Acridido)  in  Poona.  Poona,  by  Mr.  J.  Mollison  with  the   inform- 

ation that  they  had  been  doing  a  good 
deal  of  damage  in  a  plot  of  wal  {Dolichoa  lahlab).  The  names  of  the 
species  are  given  as  determined  in  the  Indian  Museum  collection  :— 

(a)  Eiiprepocnetnis,  sp,,  five  specimens. 

{b)  Trtfzalis  turrita,  Linn.,  one  specimen. 

(c)   Acridium  aruginosum,  Burm.,  one  specimen. 
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{d)  Vachytylus  cinerascens^  Fabr.,  one  specimen. 
[e)   (Edalus  marmoratus,  Liun.,  one  specimen. 
( /)   Three  larvae  not  determined. 

In   August   1893    the    following   Acrididse  were   forwarded   to   the 

Indian      Museum     through     the      Central 
Acrididse   in     the    Madras      n«  nir  a  -r»  j.   -i        c    ii,      j 

Piesidencv  Museum,   Madras.     Details   of   the  damage 

occasioned  by  them  were  not  furnished  but  a 

refei-ence    was    given  to    tbe    Proceedings  of    the  Board    of    Kevenue, 

Madras,  No.  4223  Mis.,  dated  15th    July  1893.     The  names   are  given 

as  determined  in  the  Indian   Museum  collection :  — 

{a)  Acridium  aruginoHum,  Burm.,  eight  specimens. 
{h)   Catanlops  indicus,  Sauss.,  three  specimens, 
{c)  Acrida  turrita,  Linn.,  one  specimen. 


In   September    1893  two    sets  of  Acrididse  comprising   the  species 

A    -J- J     •    Tj  n  £p'icromiadorsalis,Thxinh..  (Edalus  marmora- 

Acrididse  in  Jsellary.  -'^       ,  ' 

tus,  Linn.,  and  CrotogonuSy  5^.,  all  collected  by 
the  Tahsildar  of  Bellary  were  forwarded  to  the  Indian  Museum  through 
the  Government  Central  Museum,  Madras.  The  insects  had  been  obtain- 
ed at  the  instance  of  the  Board  of  Revenue,  Madras,  through  the  Col- 
lector. No  special  injury  by  them  seems  to  have  been  noticed,  but  the 
matter  is  recorded  as  showing  the  specific  identity  of  the  grasshoppers 
at  that  time  prevalent  in  Bellary.  The  names  are  given  as  determined 
in  the  Indian  Museum  collection,  the  species  being  all  such  as  are 
occasionally  destructive  to  crops  in   India. 


In  September  1893  a  number  of  Acrididse  were  forwarded  through 

.    .-.,     .    ,,     „     .  ,  the    Imperial    Forest    School,   Dehra,    from 

Acrididse  in  the  Punjab.  ,      ^,         ,    ,.    .  .        .     ,,       t,      .  i         -i,    x, 

the  Chenab  division  m  the  Punjab,  with  the 

information  that  they  destroyed  young  seedlings  of  Robinia  by   nipping 

them    oft"  at   the  base.     The   specimens   were   found    to    comprise  five 

species  of  Acrididse  of  which  the  following  have  been  identified  :— 

Bpacromia  dorsalis,  Thunb.,  Crotogonus  trachypterus,  Blanch.,  (Edalus 

marmoratus,    Linn.,  and  (?)  Acrotylus,  sp.     Tbe   names    are   quoted    as 

determined  in  the  Indian  Museum  collection. 


In  June  1893  reports  were  forwarded  to  the   Museum  by  the    Com- 
missioners of    Settlements   and    Agriculture, 
Lopusfs  in  the  Central         Central     Provinces,     from     the      Balaghat, 
rrovinces.  -,•,.,  .  •  i 

Chhiudwara    and    Chanda    districts    which 

were  visited  by  flights  of  locusts  in  the  latter  part  of  May   1893.     The 
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insect*  paned  over  Cbhindwara  on  24th  May.    They  appMUvd  to  b« 

coming  from  the  north-east,  and  going  towards  the  south-west. 
They  were  reportod  at  Lulbarra  in  the  Balaghat  District  on  the  ibih 
Muy,  and  were  then  said  to  liavo  come  from  the  Seoni  Dictrict.  They 
were  seen  at  Aimori  in  the  Cbanda  Dii^trict  on  the  29th  May,  and  are 
referred  to  as  attain  passing  over  ('lihindwura  on  the  30th  May.  No  special 
damage  was  teporte<l,  so  the  flights  were  probably  small  ones.  No  speci- 
mens  were  forwarded,  so  the  identity  of  the  insect  oould  not  be 
tained. 


From    specimens   forwarded   by   the    Commissioner   of    the   Patoa 

Division    iu    August    189i    the    identity  of 

Schitodactj/lu*  mon,trucsu*,     ^j^^  ^^.^.j^^^  &chxzodaclylu,  monttruotu,^  Urury, 

as  determined  in  the  Indian  Museum  coUeo- 
tion,  with  the  insect  known  as  BAerwa  in  the  Inuigo  planting  districts) 
has  at  last  been  definitely  ascertained.  According  to  the  local  reports 
the  insect  occasions  much  damage  to  young  crops  and  especially  to 
indigo  by  biting  through  the  roots.  The  only  remedy  attempted  seems 
to  be  that  of  flooding  the  crop  and  even  this  is  said  to  be  only  temporari- 
ly effective. 

Damage  to  young  juar  crops  by  insects  was  reported  in  July  1892  by 
the    Deputy     Commissioner,     Upper     Bind 
gg^yf  ^  Jb  rentier.     Specimens  of  the  insect  were  for- 

warded through  the  Director  of  Laud  Records 
and  Agriculture,  Bombay.  They  prove  to  belong  to  the  species  Gryllodei 
melanocejphalus,  Serv.,  us  determined  in  the  Indian  Museum  collec- 
tion. 


Through  the  Director  of  Laud  Records  and  Agriculture,  Assam,  were 

/i^'-i.  ♦  •       •       X   m  forwarded     to   the   Museum   in    July    1898 

Cnoket  injonous  to  Tea.  ,  ,  .  ,  .  ,  •  j 

some  larvffl  of  a  cricket  said   to  have    proved 

injurious  to  tea  plants  in  the  Jorhat  District.     The  specimens  had  been 

furnished  by  Mr.  H.  Morison,who  wrote  that  the  insect  did  much  damage 

in    nurseries  at   night  by  cutting  the  young  plants  off  level  with  the 

ground.     The  creature  was  observed  to  be   specially  abundant  on  sandy 

soil.     It  makes  burrows  from  nine  to  eighteen  inches  deep  in  the  ground, 

where  it  conceals  itself  during  the  day  time.     In  the  evening  it  sits  at 

the  mouth  of  the  hole  and  may  be  recognized  by  its   shrill  piping.     The 

species  appears  to  be  Brachytri/pet  ackatinut,  Stoll.,  as  determined  in  the 

Indian  Museum  collection  by  Dr.  Henri  de  Saussure. 
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In  June  1893  specimens  were  forwarded  to  the  Museum  through  the 

Calcutta    Agricultural    and      Horticultural 

Crickets  in  Comilla.  ci     •  x         c  -it  a  j 

Society    01   a   cricket    reported    as    causing 

serious  damage  to  jute  and  rice  crops  in  Comilla.  The  specimens  forward- 
ed were  found  to  be  immature,  but  they  are  likely  to  beloug  to  the  species 
Brachytrt/pes  achatinus,  StoU,  (Family  Gryllidse),  as  determined  in  the 
Indian  Museum  collection. 


A  mole  cricket  of  the  genus  Gryllotalpa  was  forwarded  to  the  Museum 

in  September  1893  by  Major   G.  Gaisford 
Mole  cricket  in  Quetta.  vu   ^i,      •   ^  i.-         ii-j.-i.ij  j 

with  the    lutormation    that    it    had   proved 

destructive  in  potato  fields  in  Quetta.     In  one  case  it  was  said  that  a  plot 

of  potatoes  had    been   systematically  sprayed   every  week  from  the  time 

the  plants  were  six  inches  bigh  until  they  came  into  flower  with  London 

purple,  but  the  crop  was  destroyed  all  the  same  by  the  insect. 


In  June  1892  a  number  of  Orthoptera  were  forwarded  to  the  Museum 

by  the  Director  of  Land  Records    and    Agri- 

SM  tEr  DislS.  '""'"    <="1""-^'  Bombay,  from  the  Upper  Sind  Fron- 

tier  District.  The  insects  were  reported  to 
have  been  damaging  young  crops  of  juar  (great  millet)  in  the  Jacobabad 
and  Shahdadpur  taluks.  The  specimens  comprised  the  following  species 
as  determined  in  the  Indian  Museum  collection. 

[a)   Chrotogonus  tracht/pterus,  Blanch.,  three  larvae. 

(i)   Gryllodes   melanocephakcSf    Serv.,   eight    adults   and   one 

larva, 
(c)  Epacromia,  sp.,  eleven  adults  comprising  two  allied  forms, 

one  of  which  is  probably  E.  dor  salts,  Thunb. 


The   cricket   referred  to  in  these  Notes,  "Vol.  Ill,  p.  100,  as  attack- 
ing bajra,  jowar,  cotton,  and  other  crops 
Determination  of  Orthoptera.       j^   Shahpur,   where  it  is  known  locally  as 
Toka  has  been  kindly  examined  in  Switzerland  by  Dr.  Henry  de  Saussure, 
who  identifies  it  as  belonging  to  the  species   Gryllodes   melanocephahos, 
Serv.     The  Acridid  referred  to  on  the  same  page  as  known  in  Shahpur 
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as  Tiridda  has  also  been  identined  by  the  sMne  BntoiiMlogiii  M  Cknd^ 

gonus  iraekypteritt,  Blanch. 


Further  iuformation  of  an  interesting  nature  has  been  furnished  by 

the  District  Forest  OflBcer  Buldaoa,  Hy- 

Bed  velvety  mites.  derabad  Assigned  Districts,  in  connection 

with  the  medical  virtues,  noticed  on  page   26  of  the  first  number  of  this 


I 
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volume,  as  ascribed  to  the  large  red  velvety  mite  {Tetranychus  sp.)  It 
seems  that  this  mite  is  known  locally  in  the  Hyderabad  Assigned  Dis- 
tricts as  Deogai.  It  appears  about  the  commencement  of  the  monsoon 
in  June  and  is  said  to  be  used  in  cases  of  cold  and  cough,  "  for  adminis- 
tering internally  to  children,  with  one  or  two  betel  leaves  to  keep  them 
warm/'  The  specimens  that  were  forwarded  to  the  Museum  were  pre- 
served in  a  curious  red  powder  known  as  kupu  formed  of"  a  compound  of 
turmeric,  lime  juice,  and  borax,  which  is  used  by  the  people  for  this 
purpose. 

In  September    1893  specimens  of  the   following   insects  were  for- 
warded by  Mr.  F.  Gleadow  from  Poona. 

Poona  forest  msects.  /i\at»       i-j         i.u      \,-  \.  c  i. 

(1)   A  Pyrand  moth  which  frequents 

Bambusa  vulgaris,  Vendrocalamus  sf rictus,  etc.,  but  has  not  been  noticed 
as  occasioning  any  great  damage.  The  species  proved  to  be  unnamed  in 
the  Indian  Museum  collection,  so  was  forwarded  to  England  for  exam- 
ination by  Mr.  G.  F.  Hampson,  the  able  author  of  the  first  volume 
upon  Moths,  in  the  series  of  the  Fauna  of  British  India.  Mr.  Hampson 
has  since  identified  the  insect  as  Botys  ccslesalis,  'W\k.=vinoralis,  Wlk.  =s 
itemalesalis,  Vi\k.=^strenualis,  Wlk. ^=inferj)esaliss=,  Wlk. 

(2)  A  Chrysomelid  beetle  belonging  to  the  species  Calopepla  leai/ana, 
Latr.,  as  determined  in  the  Indian  Museum  collection. 

The  insect  was  reported  as  cutting  unsightly  holes  in  the  leaves  of 
the  Sliivan  tree  {Gmelina  arhona)  but  was  not  noticed  as  doing  any 
great  damage.     It  was  said  to  be  black  in  colour  with  red  markings. 


In  November  1892  the  Officiating  Conservator  of  Forests,  Kydera- 

_,     ,      .       ^  bad  Assigned  Districts,  reported  that  con- 

Bamboo  msects.  •  J       1 1      J  111  -,         .      , 

siaerable    damage    had    been    done  m  the 

Melghat  Forest  by  a  boring  insect   which   destroyed  the  tops  of  bamboo 

[Dendrocalamus)  shoots,  thereby  arresting  their  growth.     Specimens  were 

forwarded  to   the  Indian  Museum  through  the  Director  of  the  Imperial 

Forest    School,  Dehra   Dun.     They  comprised  the   following    insects  as 

determined  in  the  Museum  collection  : — 

(1)  JEstigmena  chinensis,  Hope  (Chrysomelidoe),  two  adults. 

(2)  Coleopterous  larvae,   two  specimens,  likely  to  be  the  immature 

form  of  No.  (1). 

(3)  Indeterminable  Microlepidopterous  larvae,  two  specimens. 

Injured  bamboo  shoots  were  afterwards  forwarded.  The  thicker 
portion  of  the  stems  had  been  tunnelled  by  some  insect  which  may  not 
improbably  have  been  the   Microlepidopterous  larvae  noticed  above.     The 
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tunnels  however  seemed  insufTicicnt  to  aoconnt  for  the  death  of  tha 
shoots.  From  a  report  subsequently  furnished  by  the  forest  ranger  tha 
damage  would  seem  to  have  been  chiefly  due  to  the  eating  away  of  Um 
leaves  at  the  top  of  the  shoots  by  the  Chrysomelid. 


In   May    1893  specimens'  of  the  fruit   of  Garruga  ptnnafa,  Roxh., 
•      /        t  attacked  by  insects  were  forwarded  to  the 

arruga  pinna  a  T^a  B.  Museum    from    Poona    by   Mr.    Marshall 

Woodrow.  The  fruit  was  found  to  be  tunnelled  by  numerous  small 
Microlepidopterous  caterpillars.  Galls  also  were  furnished  which  con- 
tained the  remains  of  a  species  of  Psyllidw.  The  caterpillars  were 
reared  in  the  Museum,  the  moth  emerfjing  on  26th  May.  It  proved  to 
belong  to  the  species  Conogethes  punctiferalia  Gu^n  (Pyrales)  as  deter- 
mined in  the  Indian  Museum  collection.  The  Fsyllid  proved  to  be  new 
to  the  Museum  collection  po  was  submitted  to  Mr.  0.  B.  Bnckton,  in 
England,  who  describes  it  on  pp.  18  and  19  of  these  AotetM  a  new  speciee 
of  Phacojfjteron  which  he  names  P.  ientiginr-tum. 


In    March    1893   the   Assiotant   Collector,    Shahhander    Division, 

Potato  pcsta  in  Sind.  ^«™^^^  ^'**^"'^^  ^^"^'  ^'^'^"^^  '"J^'X  ^^ 

)nfeots  to  experimental   plots  of  potAtoei. 

Specimens  of  the  suspected  insects  reached  the  Museum  through  the 
Deimrtment  of  Land  Records  and  Agriculture,  Bombay,  after  they  had 
been  sui'mitted  to  the  Superintendent  of  Farms,  Bombay,  who  was  able 
to  confirm  the  fact  from  his  own  obnervations  elsewhere  in  the  Bombay 
Presidency,  that  both  species  are  destructive  to  potatoes.  The  most  in- 
jurious form  was  a  caterpillar  which  cuts  the  stalks  close  to  the  ground 
at  night  so  that  they  are  found  drooping  in  the  morning.  The  pupa  fur- 
nished was  insuflicient  for  the  precise  identification  of  the  species  but  no 
doubt  belongs  to  one  of  the  Noctues  moths.  The  second  insect  was  re- 
presented by  immature  specimens  insutBeient  for  absolutA  certainty  in 
specific  identification,  but  likely  to  belong  to  the  species  Liogryllut 
bimaculatuSy  De  Geer  as  determined  in  the  Indian  Museum  collection. 


The  following  insects,  as  determined  in  the  Indian  Museum  coIleo> 
Notes    from  the  N.-W.        tion,  were    forwarded  in  July   1893  by  the 
Himalayas.  Director    of   the    Imperial      Forest   School, 

Dehra  Dun,  from  the  forests  of  the  North- West  Himalayas:— 

(1)   Specimens    of    the    Cantharid  beetle    Canthmru   atUennalis, 
Morsenl,  found   eating   the  leaves   of   Lcnieera  angu*U/olia 
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and-C.  quinquelocvrlaris.     The  insects  were  taken  on  16th  June 
at  Deoban,  N.-W,  Himalayas. 
(2)  Specimens   of  the  Seutellerid  Soutellata  noWlis,  Fabr.,  found 
feeding  on   the  leaves   of  Casearia  tomentosa  at  Kalsi  on  the 
Chakrata  Road,  Dehra  Dun. 


In  compliance  with   a  request   made   to  the  Trustees  of   the  Indian 
Museum  by  the  Government  of  India  assist- 

Queenskud.''^''    '"'''^'    *"'     ^^^^  ^^«  ^^^^  g^^en  in  an  attempt  to  fur- 

nish  the  Government  of  Queensland  with 
live  stock  for  the  introduction  of  the  various  semi-domesticated  silk 
insects  cultivated  in  India.  In  the  case  of  the  tusser  [Anthercea  myhtta, 
Drury)  live  cocoons  were  furnished  through  the  kindness  of  Mr.  E.  F. 
Keighly  of  Ghatal  and  forwarded  in  some  excellent  cases  designed 
for  the  purpose  by  Mr.  R.  Chapman  who  was  at  the  time  in  charge  of 
the  current  work  of  the  Entomological  Section.  The  first  set  proved  a 
failure,  but  subsequent  consignments  arrived  in  better  condition,  and  on 
5th  May  1893  the  Under-Secretary,  Department  of  Agriculture,  Bris- 
bane, wrote  that  the  moths  were  cutting  out  well,  and  that  a  fair  supply 
of  impregnated  eggs  had  been  secured. 

In  the  case  of  the  Eri  {Attac%s  ricini,  Boisd.)  and  the  Muga 
(Antheraa  assama,  Westw.)  the  furnibhing  of  specimens  was  under- 
taken  in  consultation  with  the  Indian  Museum  by  the  Department  of 
Land  Records  and  Agriculture,  Assam.  Several  consignments  of  newly 
formed  Eri  cocoons  were  forwarded  through  the  office  of  the  Deputy 
Commissioner  of  Kamrup,  and  after  some  failures,  the  insect  being  an 
extremely  difficult  one  to  send  alive  owing  to  the  shortness  of  the  period 
it  passes  in  the  pupal  stage,  success  seems  to  have  been  obtained.  Under 
the  date  1st  July  1893  the  Under-Secretary,  Department  of  Agriculture, 
Brisbane,  Queensland,   wrote  : — 

"  I  have  tlie  honor  to  advise  the  receipt  of  one  case  containing  '  Eri '  cocoons, 
which  came  to  hand  in  apparently  good  condition.  None  of  the  moths  had  cut  out 
in  transit  and  I  hope  we  shall  be  able   to  conduct  a  successful  experiment." 

In  the  case  of  the  Muga,  which  is  equally  diflScult  to  forward,  notice 
has  been  received  from  the  Deputy  Commissioner  of  Kamrup  of  the 
despatch  of  three  sets  of  live  cocoons  (the  third  being  forwarded  3rd 
November  1893),  but  intimation  has  not  yet  reached  the  Museum  of 
their  arrival   in  Australia. 

The  following  report,  dated    9th   December    1892,   by  the   Acting 

Principal,   Madras    College  of    Agriculture,   to 

An    experiment   with        ^he   Board    of  Revenue,    Madras,  has  been  re- 

Loiidon  Purple.  •■,        ,  ,,/--.  ^  i 

coived     through      the      Ijovernmeut     Central 
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Museum,  Madras.     The  Londou  Piir|>Ie  and   force  puinp«   experimented 
with  are  those  rtf(>ried  to  in  these  I^ofes,  Vol.  Ill,  p.  60. 

"  With  roforence  to  Board's  Memo.  (R.  S.  L.  R.  and  A.)  No.l871,  dated  4th  AofiMt 
1892,  I  have  the  honor  to  herewith  submit  a  report  on  an  experimaiit  with  frtrndon 
Purple  whioli  was  conducted  on  the  Farm  at  the  end  of  October  last,  and  to  nqstrt 
that  you  will  be  so  good  as  to  traiiHfor  the  same  to  the  Board. 

"On  October  21  Bt  the  paddy  (Sirutnani  and  Chinna  Samba)  growing  in  the  l*lda 
near  the  Uuiiur  Cutcherry  was  found  to  have  been  attacked  by  an  insect  knovo  in 
Tamil  as  '  Umpuchi.'  This  insect,  which  is  npparently  the  grub  of  a  small  batt«f 
lly,  is  of  a  whitish  color,  from  }  to  1  inch  long,  about  |  inch  in  diameter  and  it 
provided  with  strong  mandibles.  It  doubles  the  blade  on  itself  by  means  of  a  web 
and  thus  forms  a  sort  of  nest.  The  grub  is  said  to  be  unable  to  bear  the  beat  of 
the  sun  and  consequently  during  the  day  time  lies  idle  in  its  nett»  but  at  other 
times  it  feeds  on  the  nei>;hbouriiig  blades. 

"All  the  affected  fields,  except  one,  were  treated  according  to  the  native  method 
(hereafter  described)  of  dealing  with  this  particular  insect  and  in  a  very  short  time 
the  grubs  were  got  rid  of   without  much  damage — if  any  at  all— to  tie  paddy. 

"  The  application  of  London  Purple  was  tried  on  a  field  (area=d57  acres) 
situated  to  the  east  uf  the  road  leading  irom  the  Government  SUughteT*Houi>e  to  the 
lluzur  Cutoherry.  The  paddy  here  had  been  transplanted  on  September  27tb  and 
was  ubout  20  inches  in  height.  On  October  2Cth,  the  crops  were  uprajed  with  a  solution 
of  lib.  of  purple  in  48  gaUons  of  water,  this  being  done  according  to  the  instmetions 
(copy  enclosed)*  given  on  the  tins  of  purple  8U|  plied  to  mo.  One  tin  {Ifb)  was  thna 
Ubcd,  the  spraying  being  done  with  a  force  pnnip.  The  solution  seemed  to  be  suffi- 
ciently and  evenly  diiitribut^d  over  the  crop.  The  innects,  however,  were  not  in  any 
way  affoctcd  by  the  application,  for  the  spray  did  not  reach  the  lower  portions  of  the 
l)lAnt8,  which  alone  wore  attacked  by  the  grub.  On  October  29th  another  spraying 
(Ifi)  in  48  gallons)  was  given  with  an  ordinary  watering  can,  but  with  no  better 
results  than  before.  On  October  30th  it  was  feared  that  the  crop  would  be  lost.  I 
therefore  ordered  the  native  method  to  be  tried,  and  in  a  few  days  the  insects  were 
e^itcrmiuated.  The  rainfall  (coll«xjted  at  8  a.m.)  between  October  26th  and  October 
Slst,  was  as  follows  : — 

October     26 0*38     inches. 

27 0-37 

28 1-35         „ 

„          29  .                 ....      Ml. 

„          80  .         .                  ...  OM 

81 AO. 

It  will  be  noticed  that,  though  the  first  spraying  may  have  been  washed  off  by 
rain,  the  second  one  was  followed  by  dry  weather. 

"The  native  method  referred  to  above  is  as  follows  :  The  bonds  are  thoroughly 
repaired  and  the  field  flooded.    Cycas  branches  and  milkhedge  are  dragged  acroM  the 


k 


I  London  Purple  ;  directions  for  use.  The  best  method  is  with  water.  Uiz  the 
"  London  Purple  "  into  a  nmooth  paste,  then  add  water  in  the  proportion  of  S  gallons  to 
1  ounce  or  -18  gallons  to  1H>  of  "  London  Pnrplo."  Stir  well  and  apply  by  sprinkling  with 
a  whisk  or  fine  watering  pot,  taking  care  not  to  deluge  the  plants  bat  only  to  oovar  them 
with  a  fine  spray.     •    •    •     • 

These  proportions  are  the  strongest  that  should  be  used,  and  cars  ia  taken,  a  much 
dilute  mixture  may  be  used  with  equal  advantage. 
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field,  so  as  to  cause  the  plants  to  lie  at  an  angle  of  about  45°  with  the  horizon,  thus 
enabling  the  water  to  cover  about  half  the  plant  including  the  nest  before  alluded  to.  I 
am  informed  that  daring  the  process  of  dragging  the  milkhedge  some  of  the  juice  of 
this  plant  dissolves  in  the  water  and  affects  tbe  insects  in  some  waj^,  but  as  far  as  I 
could  see,  tlie  insects  were  regularly  drowned,  and  the  addition  of  a  little  milkhedge 
juice  to  the  water  would  not,  I  think,  make  much  difference.  The  water  is  allowed 
to  remain  in  the  field  for  a  whole  day  and  is  then  drained  off.  Large  Cycas  branches 
are  planted  in  the  field,  but  the  reason  for  doing  this  does  seem  clear.  The  native 
method  of  dealing  with  the  insect  in  question  appears  to  me  to  be  quite  efficacious  and 
it  has  the  further  advantage  of  not  requiring  the  purchase  of  London  purple, 
pump,  etc. 

"  The  application  of  London  purple  in  the  present  case  seemed  to  do  no  harm 
whatsoever  to  the  insect,  for  the  spray  never  reached  either  the  nest  or  those^  parts  of 
the  plant  eaten  by  the  insect,  and  I  fail  to  see  that  any  system  of  spraying  could 
distribute  the  solution  low  enough  to  affect  the  grub." 


In  these  Notes,  Vol.  Ill,  p.  25,  line  34,  for  "  Mr.  J.  Sinclair,"  read 

"  Mr.  W.  F,  Sinclair."     In  Vol.  Ill,  p.  16, 

Errata.  j^^^^    -^^^   ^^^    a  ^^i^^^^   Melongena "    read 

"Solanum  tuberosum'" 


a.  I,  C.  P.  0.— No    218  U.  K.  &  A.-14-11  94  -1,025. 


run  1 


1  CROSSOCOSMLA  BISERIATA  4    MASICERA  DASYCHIRAE 

2  DEMOTICUS  STRJOIPENNIS  h     MASICERA  SUBNIORA 

3  MASICERA  CASTANEA  6    MlLTOGRAkWA  12-PUNCTATA 

■"    r»L'^DEXTA  LASIOCAMPAE 


■.ii  livF  U  V>n<l«r  Va\T,-  <^\trm^  nf  bul..  nflR...  T.I^rtt.    1,.1»  IflOA 


pLAfE    ;; 


Phou>-atchmg  fri'm  "i 


Survey  «f  Indi*  OeBiMt.Catcatt&.  Jtihr.  18M. 


ruat  m 


FIO;  1.  DACTYLOPIUS   VI 

FIG:  2.  DACTYLOPIUS   CL:-.^.;.  . 


FIG    3.  PULVINAIUA  OBSCURA 
vtr.    A    *<;rmi0TUS  OP-IKNTALIS 


PKoto-etckinl  frn«  A«  Oh^tB«i  Dmra^-Sttrngrof  iufaa  0&gn.Cik«Mk J«^.  IBM 


Vol.  III.]  [No.  6. 

MISCELLANEOUS  NOTES    FROM  THE  ENTOMO- 
LOGICAL SECTION. 

BY  E.  C.  COTES, 
Deputy  SuPBRiNTeMoiiMT,  Indian  Mosium. 

Tho  foUowin^j^  figures  have  boon  prepared  from  time  to  time  in  the 
EDtomoIogicut  SootioQ  of  tlie  Indian  Mufeum  in  illustration  of  insects 
of  eoonomio  importance  in  India.  Most  of  the  species  concerned  htre 
already  been  more  or  lees  completely  discussed  in  tiie  pages  of  these 
Nofety  and,  in  now  publisliing  figures,  tho  intention  is  merely  to  fi*cilitato 
their  identification.  It  has  been  thought  necessary  therefore  to  give 
little  more  than  references  to  the  pages  where  further  paiticnlars  will  be 
found.  With  a  few  exceptions,  wliith  are  noted  in  each  case,  tlie  figure* 
have  boon  drawn  from  specimens  in  the  Museum  collcntion.  When  not 
otherwise  acknowledged  the  drawings  are  the  work  of  Baboo  G.  C. 
Chuckarbutty  and  other  native  artists  from  time  to  time  employed  in 
the  Entomological  Section.  The  wood-cuts  have  been  prepared  in 
the  Government  School  of  Art,  while  the  photo-blocks  come  from  the 
Photo-lithographic  Office  of  the  Survey  Department  of  India. 

The  writer  would  take  this  opportunity  to  acknowledge  the  great 
assistance  which  has  been  uniformly  afforded  to  him,  in  the  preparation 
of  the  numerous  numbers  of  Indian  Museum  Nofes^  JSctes  on  Economie 
Hhtomoloffy,  and  other  official  publications,  both  by  Colonel  J.  Water, 
house,  to  whom  the  Museum  is  chiefly  indebted  for  some  exquisite  pbo> 
to-etchings,  and  also  to  Messrs.  Dean  and  Ross,  who  have  suocest-ively  been 
in  charge  of  tin;  Government  Press  where  the  reports  have  been  printed. 


The  above  shows  the  species  LxmotmelHt  iH»i$Hif^  Grouville,  referred 
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to  in  these  Notes f  Vol.  Ill,  p.  22,  as  one  of  the  insects  infesting 
the  timber  of  Ihe  tree  Terminalia  belerica  in  the  Bombay  Presidency. 
The  natural  size  of  the  insect  is  indicated  by  hair  lines. 


rrr- 


The  above  shows  a  beetle  belonging  to  the  species  Uectarthrum  brevi- 
fossutUf  Newra.,  as  determined  in  the  Indian  Museum  collection.  It 
emerged  in  the  Museum  from  a  block  of  Shorea  assamica  wood  received 
through  the  Forest  School  from  the  Deputy  Conservator  of  Forests, 
Lakhirapur,  Assam,  August  1891.  The  wood  was  badly  tunnelled  by 
the  larvse  of  a  large  species  of  Cerarabycidse  upon  which  the  Ilectartfiriim 
is  possibly  parasitic. 


The  above  shows  the  female  of  the  species  Lucanns  Itmifer,  Hope, 
referred  to    in  these  Notes,  Vol,  II,  p.   1^8,  in  connectiun  with  in- 
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jury  to  oak  trees  iu  Naiui  Tal.    The  figure  is  natural  sice  after  Tbomp- 
eon. 


The  above  shows  an  insect  belonging  to  the  species  Sericea  pruiaotn, 
Burm.)  as  determined  in  the  Indian  Museum  collection.  It  has  been 
sent  to  the  Museum  as  injuring  the  foliage  of  the  coffee  tree  iu  Travao- 
core. 


The  above  shows  the  species  Belionota  ttutellaris^  Fabr.,  natural 
size.  The  insect  is  referred  to  in  these  Notes,  Vol.  II,  p.  149,  iu 
connection  with  injury  to  Acacia  catechu  timber. 


The  above  shows   the  Buprestid    PsUoptera  fatlnotaf  Fabr.,  natural 

a3 
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size.     It    is    referred  to   in   these  Notes,   Vol.  II,  p.    45,   in  connec- 
tion with  injury  to  teak  trees  in  the  Madras  Presidency. 


The  above  figure  is  taken  from  specimens  of  the  common  Calcutta 
book-worm  (.''  Sitodrepa  pantcea,  Linn.).  It  shows  the  beetle  dorsal  and 
ventral  view  with  details  of  the  appendages,  also  a  full-grown  larva. 
The  natural  size  is  indicated  by  hair  lines. 


The  above  shows  the  insect  referred  to  in  these  Notes,  Vol.  I,  p.  106, 
under  the  name  of  Gihlium  scotias,  Fabr.  It  was  sent  to  the  Museum  in 
connection  with  injury  to  opium  cakes  in  Behar.  The  natural  size  is 
indicated  by  a  hair  line. 


The  above  shows  the  insect  l-eferred  to  in  these  Notes,  Vol.  II, 
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p.  150,  under  the  name  of  Opatrum  deprettum,  Fabr.  It  wm  Motto  the 
Museum  in  connection  with  injury  to  linseed  and  wheat  cropi.  Tht 
natural  size  if  iuOicatt-d  by  a  hair  line. 


The  above  showfl  the  Carculionid  EpitomHt  crenatut,  Dej.,  referred 
to  in  these  Nolea,  Vol.  Ill,  p.  117.  The  figure  is  enlarged,  the  natural 
size  being  indicated  by  hair  lines. 


The  above,   which  is  taken  from  a  photograph  one^sixth  natural 
size,  shows  a  block  of  date  palm  from  Lucknow  tunnelled  by  the  lanm 
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of  the  palm  weevil  UTiync'hofi'horus  feri'ugineus.     An   account   of  the 
insect  is  given  in  these  Notes,  Vol.  II,  p.  8. 


The  above  shows  the  Ciirculionid  Desmidophorus  hehes,  Fahr., 
referred  to  in  these  Notes,  Vol.  I,  p.  68.  The  insect  is  reproduced 
Daturjil  size,  with  enlarged  diagram  of  an  antenna  and  hind  leg. 
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The  above  figute  is  copied  from  a  i)hotograph  by  the  writer,  of  a 
piece  of  stem  of  a  young  teak  tree  from  the  Kulsi  plantation,  Assam, 


No.  6.]    MiicellaneoHt  Nolet  from  Ike  Eatomol    t     '   v    '    ».  f 

f o  show  tlio  swelling*  caused  by  the  attack  of  CerarobyciJsD  lannv.    The 

(i<;ure  is  about  oneeiglith  natural  size. 


The  above  sbows  the  Cerambycid  Sikenias  grisator,  Fabr.,  referred  to 
in  these  No(e*,  Vol.  Ill,  p.  110.  The  fijjure,  which  is  natural  size,  shotri 
the  mature  beetle  which  is  snid  to  have  a  peruicious  habit  of  girdling  the 
stems  of  rose  bushes. 


mp^ 


'/ 


The  above  shows  the  specJps  ^Ccelostema  ipinalor^  Fabr.,  rcferrod  lo 
in  these  iV^o/^**,  Vol.  Ill,  p.  114,  in  connection  ^^ith  injury  lo  Babal 
trees  in  Dehra  Dun.     The  6gure  is  natural  site. 


Indian  Mnsenm  Notes. 


[Vol.  III. 


The  above  shows  the  Cei'ambycid  jEgosoma  lacertosum^  Pascoe,  refer- 
red to  in  these  Notes,  Vol.  II,  pp.  13  and  154,  in  connection  with  injury  to 
teak  trees  in  the  Kulsi  teak  plantation,  Assam.  The  figure  shows  the 
mature  insect,  natural  size. 


The  above  shows  the  paddy  defoliator  Chatocnema  basalts,  Baly, 
after  Shipley's  figure  (Proc.  Cambridge,  Phil.  Soc,  Vol,  VI,  pt.  6), 
The  natural  size  of  the  insect  is  indicated  by  a  hair  line. 


No*  6«]  MUcellaHtout  NoUi  from  the  Entomological  8eclio». 


The  above  shows  the  Cocciiiellid  Epilachna  28-punciala,  Pabr., 
referred  to  in  those  Notes,  Vol.  I,  p.  58,  also  Vol.  II,  p.  45,  in  coonoc* 
tion  with  iujury  to  Brinjal  and  other  plants. 


The  above  shoWs  the  atit  Ct€ma$toga*ier  dokr»i,  Meyf^  referred 

to  in  these  Notes,  Vol.  Ill,  No.  3,  p.  117,  as  a  troublesome  p<>0t  on  cin- 
chona and  coffee  biuhes  in  Ceylon. 

The  forms  figured  are  (1)  the  female  as  she  appetn  alter  dropping 
her  wings,  and  {i)  the  worker  major. 
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The  above  illustrates  an  interesting  case  of  mimicry  discovered  by 
Major  C.  T.  Bingbam  in  Moulmein,  Burma.  The  figures  are  taken 
from  specimens  presented  to  the  Indian  Museum  by  Major  Bingham. 
The  lower  figure  shows  the  bee  Trigona  vidua,  St.  Farg.  The  upper 
shows  an  Asilid  fly  which  mimics  it  so  closely  in  size  and  coloration,  as 
to  be  almost  iudistinguishable  when  upon  the  wing,  in  spite  of  its  great 
structural  diversity.  The  Asilid  figured  was  taken  iu  the  act  of  de- 
vouring the  bee. 


The  above  sbows  the  Ichneumonid   Vimjita  pnndator,  Linn.,  male 


No  6.]    Miicellaneofii  Notes  from  iU  EnUmologieal  Siclion,  \\ 

and  female,  natural  size,  as  determined  in  the  Indian  MoMam  eolleeiion. 
The  species  lias  been  reared  in  the  Museum  from  several  specie*  of  8a« 
turniiclrc  upon  which  it  is  panisitic.  In  ihtfe NoUm^  Vol.  II,  pt.  IX,  is 
figured  a  parasitized  cocoon  of  Anlheraa  rojflei^  Moore,  cut  across  to  show 
the  cells  formed  hy  the  larvo)  of  the  PimpU. 


The  above  figure  was  drawn  from  typical  specimens  of  the  ipeeiet 
described  by  Cameron  under  the  name  Pleromatnt  orytm.  The. insect 
wns  taken  by  the  writer  in  Calcutta,  in  February  1888,  in  close  awocia- 
tiou  with  the  weevil  Calandra  or^za,  Linn.,  upon  which  it  is  likely  to  be 
parasitic.     The  natural  size  is  indicated  by  a  hair  line. 


The  above  shows  the  Chalcid  referred  to  in  thcso  lYo/r*,  Vol.  I, 
p.  29,  as  an  important  agent  in  keeping  down  the  numl)er  of  the  Sor- 
ghum borer  ( /  Viatraa  sp.).  The  species  has  since  l>een  descril>ed  by 
Cameron  (Pixic.  Man.  Lit.  and  Phil.  Soc.,  1890-91)  under  the  name  Cote» 
sia  Jiavtpes.  The  figure  which  shows  the  insect  enormously  enlarged  it 
after  Cameron. 
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The  nbove  shows  the  Pierid  Mancipium  nepalensis,  Grey,  male  and 
female,  as  determined  in  the  Museum  collection.  The  caterpillar  of  this 
species  is  referred  to  in  these  Notes,  Vol.  II,  p.  46,  as  attacking 
various  garden  and  field  crop  plants  in  Umballa.  The  species  may  be 
looked  upon  as  little  more  than  the  Indian  form  of  the  destructive  Euro- 
pean species  Pieris  [Mancipivm)  hrassica,  Linn. 


The  above  ishows  the  Hesperid  Gangara  l^j/rsis,  Fabr.,  reared  from  the 


No.  6.]    Miseellaneont  Notes  from  ike  Eniomolopeal  8eeiio».  IS 


caterpillars  referred  to  in  \otetf   Vol.  I,  p.  204,  ••  defoliating 

youni,'  cocoanut  pnlms  in  MuluLui.     The  infect  it  shown  uatnrAl  viie. 


The  above  shows  the  Hesperid  reared  from  the  cnterpillar  referred  to 
in  tliese  Notes,  Vol.  Ill,  ]>.  1 13,  under  the  name  Parnara  eolaca,  Moore, 
as  attacking  young  pnddy  in  Saran.     Tho  figure  is  natural  size. 


The  above  sliows  the  Travancore  tenk  borer  iu  various  singes  of  dvvel' 
opmeiit,  natural  size,  from  specimens  furnished  to  the  Museum  by  Mr. 
J.  F.  Bourdillon.  The  insect  is  referred  to  in  these  Koies,  Vol.  \, 
p.  198,  also  Vol.  Ill,  p.  113.  It  has  been  determined  by  Mr.  F.  Moore 
as  allied  to  the  species  Costtts  cadamba,  Moore. 


The  above  shows  the  moth  riarinl  from  IhecaterpUl.Tr!*  rifrired  to  in 
tliese  Notes,  Vol.  II,  p.  38,  as  attacking  young  mango  tfMs  in  Poooa. 
The  insect  has  been  determined  as  belonging  to  the  tproiee  ArlmMei 
limbaiOf  Butler.     The  figure  is  natural  size. 
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The  above  shows  various  stages  in  the  development  of  the  species 
which  attacks  the  foliage  of  the  peepul  tree  in  Bengal.  It  has  been 
determiued  as  belonging  to  the  species  Enome  ampla,  Walker, 


Tlje  above  shows  the  caterpillar,  natural  size,  of  the  species  Alope 
rici'fii,  Fabr.  This  insect  occurs  throughout  India;  where  it  is  a  general 
defoliator. 


The  above  shows  the  female,  natural  size,  of  the  wild  silk  moth  Atis" 


No.  6.]    Mitcellaneout  Kolet  from  Ihi  EittomotogiMl  Seetiom.  15 

thala  tikkima,  Mooro,  forwarded  to  the  MaMum  Trom  Cachar.  Tlie 
male  inotli,  ulso  the  oocoon,  of  tbii  speeiet  are  figured  in  tbeee  Soi*', 
Vul.  Ill,  p.  135. 


The  above  ehows  the  iinogo  of  a  wild  species  of  t<ilk-producing  Bom- 
bycidio  (probably  Ottnda  javanica,  Moore,)  forwarded  to  the  Museum  in 
August  1891  from  Cachar  where  the  caterpillar  is  taid  to  feed  upon  the 
leaves  of  a  species  of  rubber  tree. 


The  above  shows  the  moth,  natural  size,  of  a  species  whose  eaterpiHar 
has  beeu  forwarded  to  the  Museum  as  defoliating  the  lentil  plant  in 
Patna.  The  insect  is  referred  to  iu  these  Notes,  Vol.  II,  p.  10,  under 
the  name  Laphygma  exiffiia,  Ouer. 


The  above  shows  the  imago  of  a  caterpillar  which  has  been  reported 
as  exccetlingly  destructive  to  paddy  iu  the  Central  Provinces.  Tb« 
insect  is  referred  to  in  these  Ifotct  under  the  name  Leucania  loreji,  Dap. 
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The  above  shows  the  moth  of  the  destructive  cut  worm  Ochroplenra 
flammatray  Linn.,  referred  to  in  these  Notes,  Vol.  II,  p.  Q,  in  connection 
with  injury  to  poppy  phints.     The  figure  is  natural  size. 


The  above  shows  the  imago,  natural  size,  of  the  cosmopolitan  species 
Jgrotis  segetnm,  Schiff.  It  is  referred  to  in  these  Notes,  Vol.  II, 
])p.  7  and  161,  in  connection  with  injury  to  young  coffee  plants. 


The  above  shows  the  moth,  also  the  chrysalis  lying  in  its  eaithell 
cell,  reared  from  caterpillars  destructive  to  garden  plants  both  in 
Calcutta  and  in  Dehra  Dun.  The  insect  is  referred  to  in  these  Notes, 
Vol.  II,  p.  160,  under  the  name  Polpela  gloriosa,  Fabr. 
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The  a})Ove  shows  vnriuus  6tagn  in  tho  developmenfc  of  the  speoiet, 
CoHogetheit  puucti/eralis,  Guen.,  referred  to  in  tho«e  I/olet,  Vol.  Ill, 
No.  5,  p.  81,  as  attacking  the  fruit  of  Garuga  piunata,  Uozb.,  in  Poona. 
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The  above  shows  the  malo  of  the  brown  mosquito  of  Bengal  {CmUjt 
j}f plena,  Linn.).  The  natural  size  is  indicated  by  a  hair  line.  The  feoiale 
of  this  species,  also  its  lurva  and  pupa,  are  figured  in  these  JfotHp 
Vol.  Ill,  pp.  136  and  137. 


^"■t 


The  a\)Ove  shows  various  sta^ejt  in  the  development  of  the  Baluchistan 
melon  fly  Carpom^ia  pardalina,  Bigot.     The  natural  sixe  in  ea«h  oaee  in 

indicated  by  a  hair  line. 
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The  above  is  reproduced  from  some  excellent  drawlnj^s  furnished  by 
Mr.  E.  E.  Green,  in  illustration  of  the  life  history  of  the  scale  insect 
Lecanivm  viride,  Green,  referred  to  in  these  Notes,  Vol.  I,  pp.  49  and 
1 13.     The  following  is  an  explanation  of  the  letters  ustd  :— 

a.  Portion  of  coffee  leaf,  with  scale  insects,  enlarged. 

b.  Adult  $,  dorsal  aspect,  magnified  10  diameters. 

c.  Ditto,     ventral  ditto         ditto. 

d.  Ano-genital  aperture  of  ?,  enlarged  (from  above). 

e.  Young  larva,  just  hatched  from  egg,  highly  magnified. 
/.  Antenna  of  adult  ? ,  enlarged. 

ff.  Leg  (left  third)  of  adult  ? ,  enlarged. 

A.  Margin  of  scale,  enlarged,  showing  marginal  hairs. 

i.  "Leg  (right  second)  of  adult   $  ,  enlarged. 

y.  Adult   ? ,  enlarged,  viewed  with  transmitted  light  showing  oval 

within  the  body. 
X-.  Adult  ¥ ,  side  view,  enlarged. 
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TIjo  above  allows  the  Lygfa.'id  Lohitit  graudu,  Orey,  rofcrretl  lo  i» 
Ihose  i\olt'.i,  Vol.  II,  p.  106,  as  attacking  the  cotton  plant.  Tlio  (iguro 
is  natural  i'i/.c. 


The  above  shows  ihu  remnins  of  a  beam  vl  woud  from  the  neiglibottr- 
bood  of  Calcutta,  which  had  been  attacked  by  nhite  ants.  Tlie  spodet 
responsible  is  likely  to  have  been  the  Tcrmes  faprobanet,  Walker,  referred 
to  in  thi'se  ^'otcs,  Vol.  Ill,  p.  140.  The  rij;ure,  which  is  alioni 
one-seventh  tiatural  size,  shows  the  stipports  left  by  the  insects  to  bear 
the  weight  of  the  earth  and  rubbi&h  that  lay  above  the  beam.  Most  of 
these  supports,  but  not  all  of  them,  consist  of  a  knob  in  the  centre 
strengthened  by  a  little  of  the  surrounding  wood-tissue. 
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The  above  shows  the  Acridid  Euprcpocnemis  I)r<>mi7ia^.SansSf  referred 
to  in  numerous  places  in  these  Azotes  as  attacking  various  standing-  crops 
in  India.     The  figure  is  natural  size. 


^^^^KX 


The  above  shows  the  Acridid  TiyjraUs  inrrUa ;  hiun,^  refelTcd  to  in 


No.  6.J   Miteellaneout  Notei  from  iU  Sutomolo^ifal  8i9liom» 


tt 


those  Notei,  Vol.  II,  pp.  27,  103,  104,  171,  etc.,  in  0Ann««tion  with 
injury  to  various  standing  crops  iu  dilTerout  )*arls  of  India.     The  figmt 

is  natmal  size. 


The  above  hhowslho  Acridid  Acriilium  aernginotnm,  Burm.,  refemd 
to  in  various  places  in  these  Nofe»,  in  conncctiou  witii  so-called  *'  locott 
invasions,'*  especially  in  the  Madius  Presidency.  The  Hj^ure,  which  is 
natural  size,  is  taken  from  specimens  reci-ived  Irum  MudroA.  Consider- 
able individual  variation  is  exhibited  in  the  arrangement  of  the  wing 
markings,  even  iu  specimens  forwarded  together  from  the  same  locality. 


The  above  shows  the  Acridid  Atraclomorpka  efenntdftf  Pabr,  !»• 
ferred  to  in  various  places  iu  these  Aol<t,  iu  connection  with  damage  bjT 
BO^calicd  "  locusts  '*  10  btuudiug  crops.     The  figurea  are  natural  tile. 
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The  above  thows  the  species  Acridintn,  meJaiiocoriie,  Sei'V.,  referred  to 
in  these  Notes,  in  connection  with  injury  to  btunding  crops  by  so-called 
"locusts/^     The  lly:ures  are  r.atural  size. 


The  above  shows  tile  species  Catantops  axitlarh,  Sa\i>s.,  referred  to 
in  ibese  Notes,  Vol,  lII^No.  1>  p.  t50,  in  Connection  with  injury  to  paddy 
in  Bengal, 


No,  6.1   Misceltaneoui  Nolet  from  the  Entomologieai  SeetioH,  2d 


Tlio  above  sIjows  tlic  Indian  form  of  the  well-known  polmreiio 
locust  Vachjtylui  ciuerascens,  Fabr.  The  s|jccic8  haa  been  tent  to  the 
Indian  Museum,  in  connection  both  with  the  Madras  locust  invasion  of 
1878  and  also  with  more  localized  injury  to  standing  crops  in  Ganjam 
in  1890.  It  would  seem,  however,  to  be  a  far  less  serious  enemy  to 
standin<^  crops  in  India  than  such  species  as  Acridinm  peregrinuwt, 
Oliv.,  and  Acridium  sttcciticium,  Liun. 
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